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Although the increasing number of technology parks and the research conducted on their 
effectiveness, there is still uncertainty about whether technology parks are achieving their 
goals and exactly what their impact is on their tenants. There is a gap in our knowledge 
about how an organization develops in the protected environment of a technology park. 
The discovery of the value added by technology park management, the influence of 
sponsoring institutions and the impact of emergence and growth of start-up companies 
offerings on the forms of the model for a performance evaluation framework. This 
research provides information on the performance of technology parks in Malaysia by 
exploring the operation of the first integrated technology park in Malaysia, Kulim Hi-
Tech Park (KHTP). It incorporates the administrator managers and tenants to examine the 
performance evaluation criteria of the technology park. Data were collected from a series 
of interviews and a field survey. From the interview, the strategic direction of the 
technology park was identified. Data analysis from the survey shows that the technology 
park has all the evaluated criteria. These criteria have different categories of impact on 
the tenants. This study is interesting and has various potential to be further explored. This 
study could be extended to other technology parks in the whole country. The construct of 
technology parks role and the evaluation criteria of technology park performance could 
be extended to cover more issues that might be related to the current practice in the 
industry. 
 













Walaupun bilangan taman-taman teknologi dan penyelidikan yang dijalankan ke atas 
keberkesanan mereka semakin meningkat, masih terdapat ketidakpastian mengenai sama 
ada taman teknologi berjaya mencapai matlamat mereka dan apakah kesannya kepada 
penyewa-penyewa taman teknologi. Terdapat ruang dalam pengetahuan kita tentang 
bagaimana sesebuah organisasi membangun dalam persekitaran yang dilindungi di dalam 
taman teknologi. Penemuan berkenaan nilai tambah oleh pengurusan taman teknologi, 
pengaruh daripada institusi-institusi penaja dan kesan daripada kemunculan dan 
pertumbuhan syarikat-syarikat baru menyumbang kearah pembentukan model bagi 
rangka kerja penilaian prestasi. Penyelidikan ini menyediakan maklumat mengenai 
prestasi taman teknologi di Malaysia dengan meneroka operasi taman teknologi 
bersepadu pertama di Malaysia, Kulim Hi-Tech Park (KHTP). Ia menggabungkan pihak 
pengurus pentadbiran dan penyewa untuk mengkaji kriteria-kriteria penilaian pencapaian 
taman teknologi. Data telah dikumpulkan daripada satu siri temu bual dan kajian 
lapangan. Daripada temu bual itu, hala tuju strategik taman teknologi telah dikenal pasti. 
Analisis data daripada kajian menunjukkan bahawa taman teknologi mempunyai semua 
kriteria yang digunakan untuk menilai taman teknologi. Kriteria-kriteria ini mempunyai 
kategori yang berbeza dari segi kesannya kepada penyewa. Kajian ini adalah menarik dan 
mempunyai pelbagai potensi untuk terus diterokai. Kajian ini boleh dilanjutkan kepada 
taman teknologi lain di seluruh negara. Pembentukan peranan taman teknologi dan 
kriteria penilaian pencapaian taman teknologi boleh dikembangkan lagi untuk meliputi 
lebih banyak isu-isu yang mungkin berkaitan dengan amalan semasa dalam industri. 
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3 CHAPTER ONE 
RESEARCH BACKGROUND 
1. Introduction 
While Malaysia is rapidly moving towards developed countries, the emergence of 
technology parks typically generates the expectations that they will contribute 
significantly to the industrialization. The terms of “technology parks”, “science parks”, 
“research parks”, “industrial parks” and “innovation parks”, etc. have always been used 
interchangeably in past studies (Monck et al., 1988; Link and Scott, 2003; Chen and 
Huang, 2004; PaImai, 2004; Vedovello, 2007). Generally, the terms refer to clustering of 
industries designed to meet compatible demands of different companies within one 
location. The physical layout can be described as tract of land developed and subdivided 
into plots or zones according to a detailed plan equipped with roads, transport and public 
utilities for the use of a group of industrialists. Given the necessary support of 
infrastructure and facilities in the technology park, the companies expected to obtain 
benefit from economic of scale. In addition, the comprehensive services provided will 





The technology park basically will act as the catalyst that drive the start-up of newly 
established high-tech firms and guide the existing firms for advancement in process and 
product innovation. The broader roles of a technology park can be defined (OECD, 1999) 
as:  
i. has formal and operational links with a university or other higher education 
institution or major centre of research; 
ii. is designed to encourage the formation and growth of knowledge-based 
businesses and other organizations normally resident on site; 
iii. has a management function that is actively engaged in the transfer of technology 
and business skills to the organizations on site.  
 
Consequently, “Technology Park” in the study is defined as an area that allows benefits 
to individual firms located on the park (Chan and Lau, 2005). One of the critical benefits 
of technology parks is to encourage and facilitate the formation and growth of 
knowledge-based businesses, which are categorized as ‘incubator’. The incubator, 
therefore, will assist entrepreneurs with business start-ups and development, and with 
possible involvement of the public, private and non-profit sectors (OECD, 1999). There 
is broad recognition today that entrepreneurial, knowledge-based enterprises are prime 
creators of economic growth and that such ventures need special business development 
services (Lalkaka, 2000). 
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1.1 Background of Malaysia’s Technology Park 
The development of Malaysia technology parks are closely related to the five-yearly 
programs of Malaysia Plan. In the Eighth Malaysia Plan (2001-2005), the Malaysian 
Government was looking at the knowledge-economy as the basis of every spectrum of 
the nation’s development. This is continued further in the Ninth Malaysia Plan (2006-
2010) and Malaysia’s Outline Perspective Plan (OPP 3, 2000-2010). Based on these 
plans, the government is continuing its effort to develop competitive and resilient SMEs 
that are equipped with strong technical and innovation capacity as well as managerial and 
business skills. In the recent Tenth Malaysia Plan (2011-2015), the government sets the 
stage for a major structural transformation that a high-income economy requires. The 
plan details strategies towards a more focused role for the government as a regulator and 
catalyst and programmes that enable the country to emerge as a high income nation, as 
envisioned in Vision 2020. The foundation of any productive high income economy lies 
in a globally competitive, creative and innovative workforce. Hence, it requires an 
integrated approach to nurturing, attracting and retaining first world talent base (10
th
 
Malaysia Plan).  
 
The government initiated an idea and a planning to establish the first technology park in 
Malaysia. The initiatives led to the establishment of the first technology park known as 
Technology Park Malaysia (TPM) in Bukit Jalil, Kuala Lumpur in 1987. In the keynote 
address of the Seminar on Technology Park, Tan Sri Salehuddin Mohamed, Chief 
Secretary to the Government and Chairman of National Council for Scientific Research 
and Development stressed that the establishment of technology park signifies the 
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government’s seriousness in its effort to spearhead the industrialization programme 
through the development and advancement of science and technology, and research and 
development (R&D) (Robani, 2008).  
 
Meanwhile, attention is also given to the high-technology industries in Malaysia, 
particularly in electrical and electronic industry. The first comprehensive high-technology 
park is Kulim Hi-Technology Park (KHTP). KHTP is expected to develop local 
electronic parts and components as well as the promotion of backward integration of the 
semiconductor industry through the establishment of wafer fabrication plants (7
th 
Malaysia Plan, 1996). 
With the evolution associated with the expansion of knowledge-based industries and 
towards becoming high income economy, Malaysia is becoming an emerging Asian 
economy aspiring to move towards a technology-driven and high-tech production-based 
pattern of development. The recognition given by the United Nations Development 
Programme (UNDP) as a potential leader in technology, indicates that Malaysia’s 
strategy in developing skilled and knowledgeable human capital offers great advantage 
particularly making Malaysia more competitive (Jusoh, 2009). 
 
According to Robani (2008), industrial development in the country since the 1960’s was 
the main catalyst for the development of early technology parks. However, those 
technology complexes were operated under the names of industrial estates / industrial 
parks and Free Trade Zones. They definitely contradicted the framework of today’s 
technology parks either in term of their conceptual or operational framework. Malaysia 
has about 106 industrial estates or larger parks developed and operated by State 
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Economic Development Corporations, Regional Development Authorities, port 
authorities and municipalities (Saffar, 2009). These parks can be divided into three 
categories as shown in Table 1.1. 
 
Table 1.1 Number of industrial parks in Malaysia 
Type of Industrial Park Number  
1
st
 Generation parks/estates 





 Generation parks/estates 





 Generation parks/estates 
Shared Facilities, business advisory services, 
acceleration technology Labs 
24 
MSC Tech Com/ KHTP/SIRIM (STI)/ TPM/ 
MIRC/ BT MULTIMEDIA 
Adopted from Saffar (2009) 
 
The ministry responsible for the development of technology parks is the Ministry of 
Science, Technology and Innovation (MOSTI). Four other ministries involved are 
Ministry of Entrepreneur and Cooperative Development, Ministry of Agriculture and 
Agro-based Industries, Ministry of Higher Learning and Ministry of Art, Culture and 
Heritage. Through these technology parks, various incubators centres have been establish 
in order to provide necessary infrastructure and create funding system that ease 
technology entrepreneurs to gain access to capital. Majority of the Incubators are 
“Government-Sponsored”. Government is the largest contributor to the Venture Capital 
Fund (40.75%) in technology incubators development (Saffar, 2009).  
 
Given the necessary support of infrastructure and facilities in the technology park, the 
companies expected to obtain benefit from economic of scale. In addition, the 
comprehensive services provided will necessitate diversified effects on the surrounding 
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region and finally, stimulate regional development. Due to the significant role in the 
Malaysia’s economy, there is a need to further study the issues relating to the technology 
parks 
1.2 Problem Statements 
Numerous studies have been conducted on the performance of technology parks in 
developed countries. However, the literature on the development of technology parks in 
less developed countries is very limited. Recent contribution to the literature of techno-
science parks focused mainly on the assessment of the latter’s performance by examining 
several country case studies such as Hong Kong Science Park (Chan & Lau, 2005); 
Greece Science Park (Bakouros et, 2002); Singapore Science Park (Lai & Yap, 2004); 
Western Australian Technology Park (Phillimore, 1999) and Daeduck Science Park in 
Korea (Lai & Yap, 2004). Most of them argue that there are good and bad aspects in the 
development of technology parks. However, they agree that the real objectives for the 
establishment of these parks are yet to be attained.  
 
According to Nahavandi et al. (2012), evaluating the performance of science parks is a 
complex activity and characterized by not unambiguous approaches. The tools used for 
this type of evaluation can be very different: in some cases only financial criteria are used 
(e.g. level and type of investments made, turnover generated by the growth of the 
services provided by the start-up and the development of companies within the Parks, 
returns on investments, etc.), in others innovation-related indicators are used (e.g. number 
of start-ups, number of registered patents, number and type of new products launched by 
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incubated firms, etc.) All evaluations involve a process which produces certain outputs 
and subsequently, outcome and impacts. The lack of a well-defined, clearly articulated 
and widely shared body of knowledge concerning evaluation approaches and techniques 
complicates the choice of an appropriate weapon to point at the target (Guy, 2012). 
 
Despite the increasing number of technology parks and the research conducted on their 
effectiveness, there is still uncertainty whether technology parks are achieving their goals 
and whether the benefits reflect to their tenants’ expectations. According to Jusoh (2008), 
the linkages between the technology providers, business community and the financial 
establishments including venture capital companies have not been sufficiently strong. 
There is a gap in our knowledge about how an organization develops in the protected 
environment of a technology park and propels greater contributions to the national 
economy. Hence, there is a need for a further study to determine the impact on the 
business performance of the industrial tenant of the technology park. This study aims to 
provide a detailed picture on the impact of technology parks on business development of 
the companies operating in the incubation area. It attempts to answer the following 
questions.  
1. What are the roles of Malaysian technology park specifically Kulim Hi 
Technology Park (KHTP)?  
2. What will be the strategic direction of KHTP? 
3. What are the services provided and obstacles faced by KHTP? 
4. What are the influences of Technology Park on the business development of the 
high technology companies operating in the technology park? 
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5. How the technology park assists firm development and what are the services 
provided? 
1.3 Research Objectives 
The research objectives for this study are as follows:  
From the perspective of administrator manager: 
i. to discover Malaysia technology park roles and development particularly on the 
Kulim Hi Tech Park (KHTP). 
ii. to explore the strategic direction of KHTP 
iii. to identify the services provided and obstacles faced by KHTP 
From the perspective of companies incubated: 
i. to assess the technology park evaluation criteria  
ii. to identify the relationship among the evaluation criteria.  
1.4 Significance of the Research 
This research attempts to provide information on the performance of technology parks in 
Malaysia. It incorporates both the actors (incubators sponsors, managers and 
entrepreneurial tenants) and the earliest stages of new firm development to examine 
performance through organisational theory. In gathering information about the holistic 
perspective of the stakeholders in technology park performance, this study will adopt the 
quantitative and qualitative approaches in data collection. Hence, the study enables to 
provide /a detailed picture of the impact of technology programs on business 
development. In addition, the findings on the development and challenges of KHTP, the 
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services and its impact to tenant firm performance and evaluation criteria valued by 
tenants obviously help to add greater understanding to the existing literature. 
 
From an industrial perspective, Malaysian technology parks play an important role in 
enhancing Malaysian economy. Therefore, this research attempts to provide insight on 
the current challenges in the development process of the company in the programme. 
They will have clear understanding on the actual impact of the technology park on the 
tenant firm performance. In addition, the research can provide guideline for the policy 
makers in developing the management policies and the services needed in order to ensure 





6 CHAPTER TWO 
LITERATURE REVIEW 
2. Introduction 
Most literature on technology parks agree that science and technological parks are 
originally derived from the ideas of Stanford University which later on grew as 
successful Silicon Valley. They also agree that Silicon Valley is the first successful 
model for science and technological parks (Castells & Hall, 2004; Massey, Quintas & 
Weild, 1992; Lai & Yap, 2004; Bunnell, 2002; Ramasamy B., Chakrabarty, A. & Cheah, 
M., 2004). Technology parks are characterized as a clustering industries designed to meet 
compatible demands of different organizations within one location. With regard to 
technology parks, different terms are employed by local authorities to indicate different 
types of property-based initiatives including hi-tech parks and incubation centers. Geng, 
Zhao and Hengxin (2009), listed several inter-changeable terms for the clustering area, 
which often depend on the scope and type of operations (see Table 2.1). 
 
Table 2.1 Inter-changeable Terms of Technology Park 
Industrial parks Industrial development zones 
Industrial districts Business parks 
Industrial zones Office parks 
Export processing zones Science and research parks 
Industrial clusters Hi-tech centers 
Industrial processing zones Bio-technology parks 
Source: Geng, Zhao and Hengxin (2009) 
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Each of these terms is used interchangeably to describe the property-based initiative. 
According to Link and Scott (2003), although there are many terms used to describe the 
similar development, generally the concept of the parks includes three components: 
- A real estate development, 
- An organizational program of activities for technology transfer, and 
- A partnership between academic institutions, government and the private sector. 
 
They highlighted that research parks with a majority of tenants that are heavily engaged 
in basic and applied research as well as science parks including technology parks with a 
majority of tenants that are heavily engaged in applied research and development. 
Technology or innovation parks often house new start-up companies providing incubator 
facilities. Finally, commercial or industrial parks typically have tenants that add value to 
R&D-based products through assembly or packaging, rather than doing R&D.  
 
Although there are slight differences between some of these terms, a fuller understanding 
of the different variants of the parks is important in considering physical planning. For 
example, if a park with an incubator is located close to a center of research rather than in 
a remote location, the chance of spin off companies is higher. Correspondingly, if it is a 
realistic possibility that a park will attract a large facility of a substantial corporation, 
then the master plan should reflect this scenario.  
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2.1 Definition of Technology Parks 
The definition of technology parks differs almost as widely as the individual parks 
themselves. Technology parks are the clustering areas that house everything from 
corporate, government or university labs to very small companies. Different from typical 
high-technology business districts, technology parks and the like are more organized, 
planned and managed. Association of Science Park (IASP) defines a science and 
technology park as a property-based initiative which is designed to encourage the 
formation and growth of knowledge-based industries or high value added tertiary firms. It 
is an organization managed by specialized professionals with the aim to increase the 
wealth of its community by encouraging the culture of innovation and competitiveness of 
its associated businesses and knowledge-based institutions.  
 
The United Kingdom Science Park Association (UKSPA) define the park as a business 
support and technology and technology transfer initiative that encourages and supports 
the start-up and incubation of innovation-led, high-growth, knowledge-based institutions. 
It provides an environment where larger and international businesses can develop specific 
and close interactions with a particular centre of knowledge creation for their mutual 
benefit. Also, it has formal and operational links with centres of knowledge creation such 
as universities, higher education institutes and research organizations. 
 
Typically business and organizations in the parks focus on product advancement and 
innovation. Some of these parks might have operational links with universities, research 
centers and other institutions of higher education (Matthias, 1986; Link and Scott, 2003). 
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Technology parks provide a number of shared resources such as telecommunication hubs, 
uninterruptible power supply, quality water resources, reception and security, 
management offices, bank offices, internal transportation, and many more. 
2.2 The Role of Technology Parks  
The role of the parks is to create and fuse the necessary links amongst persons getting 
together for the purpose of exploiting idea's potential. According to Fukugawa (2006), 
there are three functional components in the technology parks which are park, incubator, 
and higher education institute. 'Park' refers to development of the property that enables 
new technology based firms to engage in R&D that enables R&D-related facilities to be 
located in the vicinity and 'Incubator' refers to the provision of business services for those 
who aim to start or have established new technology based firms; however, it does not 
refer to physical arrangements such as shared offices. High education institute refers to 
the site location of research facilities or liaison offices of high education institutes or the 
presence of a partnership with high education institutes. Some common features elicit 
technology parks as far as ‘mission statements’ is concerned (Table 2.2): 
 
Table 6.2 Mission Statements 
 Source  
arrange modes of interaction between industrial 
and academic research structures (R&D labs close 
to university departments) 
Leung and Wu, 1995; Westhead, 
1997; Westhead and Batstone, 1999; 
Westhead and Storey, 1994 
promote the generation of academic spin-offs 
(through incubators, where available) 
Vedovello, 1995, 1997 
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carry out re-industrialization programs by 
replacing obsolete or declining product 
technologies (through incubators if needed) 
Bigliardi, Dormio, Nosella & 
Petroni, 2006 
promote the founding of startups without the 
collaboration of university structures (if needed 
through incubators) 
Bigliardi, Dormio, Nosella & 
Petroni, 2006 
carry out training programs in the area of ‘science 
and technology management 
Bigliardi, Dormio, Nosella & 
Petroni, 2006 
carry out technology transfer programs to 
strengthen firms located in a particular area 
Bigliardi, Dormio, Nosella & 
Petroni, 2006 
carry out training programs aimed at developing 
and managing emerging technologies 
Bigliardi, Dormio, Nosella & 
Petroni, 2006 
provide management services to the firms located 
within the park or in the near proximity 
Bigliardi, Dormio, Nosella & 
Petroni, 2006 
2.3 Policies in Technology Parks 
Major and interconnected areas relevant to the formulation of national development 
strategies: macroeconomic and growth policies, trade policy, investment and technology 
policies, financial policies, social policy and state-owned enterprise were reformed. The 
government start by investigating how existing technologies and sectors in this country 
can be upgraded to improve productivity, create higher wage jobs and/or create greater 
employment; they are likely to identify a number of feasible steps they can follow to 
achieve relatively quick results.  
 
Since 1990s technology parks in Malaysia have been widely applied as policy 
instruments both at national and regional level. These instruments are often geared to 
certain target groups such as a certain sector or cluster, SMEs, or new start-up firms 
(Boekholt et. al., 2001). For the establishment and managing a technology park itself, 
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there is a wide range of policies need to be considered. It starts from a land use policy 
document containing a statement of goal, an objective that is intended to guide and direct 
the nature of land injury management policy. 
 
One of the basic objectives of technology parks is to encourage innovation. however, 
studies reveal that most of the tenant enterprises in Malaysia's technology parks are doing 
'business' in the incubation area but lack participation in innovation and there appears to 
be a mismatch between policy and the implementation (Sarif and Ismail, 2006; Sarif, 
2006; Jusoh, 2008). Sarif and Ismail (2006) suggest that the existing policy on Malaysia's 
technology parks should be reviewed to give the parks a more dynamic role for 
knowledge transfer and innovation.  
 
The achievement of greater success in economic growth depends on the ability of the 
country to create the capacity to produce. The use of pragmatic policies creates incentives 
and compulsions for investors to invest and acquire new technologies. However, the 
success also depends on the capacities to enforce these policies. 
2.4 Technology Parks in Asian Country 
i. China 
In China, there are two technology parks: Zhangjiang Hi-Tech Park and Caohejing Hi-
Tech Park. Zhangjiang has been designed as a science city that hosts innovation cluster 
function. In 1992, Zhangjiang Hi-Tech Park was established as a national-level park in 
high and new technology development. According to the administration, Zhangjiang 
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High-Tech Park consists of six subsections that are technology innovation, product 
testing, high-tech companies, residential areas, community support and park management 
(Zeng et al, 2011). 
 
The park is for residential use, industrial use, education and other functions. The zones 
for industrial use are divided into certain industries such as information and 
communication technology, biotechnology and pharmaceutical. The Shanghai Municipal 
Government decided to issue “focus on Zhangjiang” strategy approach to increase the 
size of the park. This strategy approach is to attract more research and development 
companies to accelerate development in the park. Zhangjiang is the only area designated 
by the Central Government for the pharmaceutical industry.  
 
Most of the Zhangjiang tenants belong to three types that are semiconductor, 
biotechnology and pharmaceuticals, and other cutting edge technologies. Zhangjiang 
wants to build semiconductor as an engine for growth. In the year 2000, more than 85 
percent of revenues came from the selling of semiconductor product.  For the 
biotechnology, the major areas include genetic engineering, organ engineering, natural 
herbs and biopharmaceuticals. Besides Zhangjiang Hi-Tech Park, there is another 
technology park, namely Caohejing Hi-Tech Park. This park comprises of national 
economic and technological development zones; in 1988, the zone received approval 
from the authorities. This park has a broad focus on semi-conductors, optical 
communications, satellite communications, laser technology, biotechnology, new 




A joint- venture company of the Shanghai government and a Hong Kong real estate 
investment firm is managing Caohejing Hi-Tech Park. This conveys high credibility and 
management expertise to potential tenants, especially to foreign companies that do not 
want to spend time dealing with government bureaucracy, which can be very frustrating 
in China (Lin and Wang, 2008). China government recognizes that high and new 
technology will be the future powerful tool to improve efficiency, productivity and 
economic competitiveness. The government has focused on the establishment of 
technology parks to attract higher technology.  
 
However, there are some challenges that China faces to establish technology parks; 
Chinese business environment is still not fully equipped to ensure the necessary 
conditions for building up trust. Issues such as copying, imitating, or reverse engineering 
problems could undermine the trust and confidence in cooperation. Next challenge is 
linking learning and innovation. Western high-tech park function is based on the 
principle function which bring together the different knowledge bodies of two partners 
that allows for learning on both sides, and also for a joint development of new ideas. This 
requires a similar level of general technical understanding which is often missing in 
China as most domestic Chinese firms lag behind with respect to technical knowledge.  
 
The High-Tech Parks in China impact economic development, social structure and 
human resource. For the economic development, due to the parks’ high concentration of 
businesses and their improved operational efficiency, production value at companies in 
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high-tech parks is generally higher than companies outside the park. For the social 




Singapore Science Park was set up by the Government to provide a focal point for 
research, development and innovation as an integrated complex and the various types of 
services which are necessary for the development and operation of enterprises and their 
employees. These science parks have two objectives which aim to attract foreign 
corporations and also to provide an environment in which R&D-intensive national firms 
can grow. The mission of the Singapore Science Park is to create total business 
environment that inspires people to excel.  
 
Science Park I was set up in 1980. Then, the nearby Science Park II followed. These 
parks were used to help in establishing Singapore’s ICT sector. A lot of tenants are 
attracted to Science Parks I and II including Sony, Silicon Graphics, and Lucent 
Technologies, as well as Singapore’s Productivity Standards Board and the IDA. About 
half of the tenants are foreign corporations. The main activities in Singapore Science Park 
are biotechnology, chemistry/ chemical technology, electronics and microelectronics, 







In 1990s, the increase in the development of high technology electronics coupled with the 
economic boom in the Taiwan has resulted in the rapid establishment of high-technology 
parks; all these parks were set to promote Taiwan’s electronic industries and drive the 
economic development of the country. Hsinchu Science-based Industrial Park (HSIP) and 
Tainan Park are two of the technology parks in Taiwan. HSIP was established in 1980 
while Tainan Park commenced its operations in 2000. One of the world’s most significant 
areas for semiconductor manufacturing is Hsinchu Science Park. 
 
The government in Hsinchu offers cheap rents and reliable supply of local talent to its 
tenants. The number of biotechnology companies that provide a range of R&D activities 
and products has grown in HSIP. The success of HSIP can be attributed to active 
Government involvement, rapid accumulation of knowledge and skills, and specific focus 
on manufacturing and demand-motivated R&D (Lin & Sun 2010). The establishment of 
HSIP has contributed significantly to the support of local industry, especially fast-
growing service industry and the development of local industries, which have extended 
the demand for office space in term of related support industries. Tainan Park is regarded 
as a centre of agriculture biotechnology. Its core activities are bio-pesticides, livestock 
vaccines and aquaculture.  
 
The impact of High-Tech Park in Taiwan is on high-tech research and development, 
production, work, daily life and entertainment; in addition it has attracted high-tech talent 
and technologies. According to HSIPA’s recent estimation, HSIP has directly and 
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indirectly contributed to regional economic development in job creation and local 
business income (HSIPA, 1996). By the creation of HSIP jobs, the labour structure in the 
Hsinchu area was also enhanced.  
2.6 Technology Parks in Malaysia 
In Malaysia, the development of technology parks is ongoing. The developed technology 
parks use several terms such as science parks, hi-tech parks, and green energy parks and 
so on. Such ‘parks’ have arisen as a result of a number of different motivations. However, 
these parks have many similarities in concepts. In general term, the development of 
technology parks in Malaysia can be classified as follows: 
i. Alliance-driven Park  
ii. University-driven Park  
iii. Company-driven Park  
iv. Cluster-driven Park 
Several technology parks in Malaysia and their targeted industries are shown in Table 
2.3. 
 
Table 2.3 Technology Parks in Malaysia 
No Technology Parks Targeted Industries 
1 Technology Park Malaysia 
(TPM) 
located in Bukit Jalil, Kuala 
Lumpur, Malaysia (1996) 
Mixed development in ICT, biotech and engineering,  
 ICT-based industries such as multimedia & content 
development, telecommunications, and software 
engineering and total solutions services, 
 High value-added manufacturing industries such as E 
& E photonics, mechatronics, bio-technology and 
nano-technology, automation systems and advanced 
materials. 
2 Kulim Hi-Tech Park (KHTP) 
located in the district of 
Kulim, in the state of Kedah 
 Advanced Electronic Industries  
 Product Testing & Analysis Services  
 Manufacture of Medical & Scientific Instruments 
 Manufacture of Process Control & Automation 
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(1996)  Equipment Optical & Electro-optical Application  
 Manufacture of Optoelectronics  
 Biotechnology  
 Advanced Materials  
 R&D in Biotechnology  
 Contract R&D Services 
3 Cyberjaya 
located in Cyberjaya, 
Selangor (1997) 
 Knowledge-based activities. 
 ICT and multimedia industries, 
4 Multimedia Super Corridor 
(MSC). in Cyberjaya, 
Selangor (1996) 
 Knowledge-based activities 
 ICT and multimedia industries, 
5 Selangor Science Park 
In Subang Jaya, Selangor. 
(2003) 
 Indigenous technology and commercialization of 
R&D 
6 Penang Science Park 
Located in Bayan Lepas, 
Penang  
 High value-added manufacturing industries such as E 
& E photonics, mechatronics, bio-technology and 
nano-technology, automation systems and advanced 
materials. 
7 Rembia Technology Park  
Located in Melaka  
 Solar industries 
8 Perak Hi-Tech Park 
Located in Meru Raya, Perak 
(late 1990s) 
 ICT-based industries such as multimedia & content 
development, telecommunications, and software 
engineering and total solutions services, 
 High value-added manufacturing industries such as E 
& E photonics, mechatronics, bio-technology and 
nano-technology, automation systems and advanced 
materials. 
9 Johor Technology Park 
Located in Johor Bahru, Johor 
(1994) 
 High-Technology Industries 
 Halal Food Industries 
 Small & Medium Industries / Supporting Industries 
 
10 Senai Hi-Tech Park 
located in the southern state of 
Johor (2008) 
 Semiconductor & Related Activities 
 *Alternative Energy Sources ( Solar 
Cell/FuelCell/Polymer Battery/Renewable Energy ) 
  Advanced Electronic Industries 
  Medical & Scientific Instruments 
  Process Control and Automation Equipment 
 Optical and Electro-Optical Application 
 Optoelectronics 
 Advanced Materials 
 Contract R&D Services 
11 ENSTEK Tech Park in Labu, 
Negeri Sembilan 
 
 Biotechnology and Medical Industrial 
 designed to meet the needs of those in high 
technology and non-polluting industries 
12 Bio Innovation  
Located in Centre Putra Nilai, 
Negeri Sembilan 
 biotech research and development manufacturing 
activities but the centre is still under development 
 
13 Aerospace Park, Malaysia 
International Aerospace 
 maintenance, repair and overhaul (MRO); 




Located in Subang, Selangor 
(2005) 
 general aviation centre; 
 aerospace training centre; 
 aerospace technology centre; and 
 commercial support facilities 
14 Agro Based Industrial Park 
(ABIP). Seberang Perai Utara 
(SPU), Penang (2009) 
 agro-based development and cluster food industry 
activities 
15 Sarawak Technology Park 
Sarawak (2002) 
 semiconductor wafer fabrication 
 Biotechnology 
16 Sabah Agro Industrial 
Precinct (SAIP) 
In Kimanis, Sabah (2010) 
 agro-biotechnology 
 Specialty Natural Products (SNP) 
 Health food products.  
 
 
2.6.1 Examples of Industrial and High Technology Parks in Malaysia 
2.6.1.1 Technology Park Malaysia (TPM) 
TPM is located at Bukit Jalil, Kuala Lumpur. It was constituted to become one of the 
most advanced and comprehensive centre for R&D for knowledge-based industries. TPM 
spans 750 acres and the first phase consists of 12 states from art buildings with particular 
functions. TPM is located in the Multimedia Super Corridor (MSC) and the park offers a 
variety of modern amenities and facilities to address the business and general needs of 
tenant companies. TPM mission is to provide first class infrastructure and services for 
technological innovation and R&D, enable industries based on knowledge to grow and 
compete in the global market place. There are six objectives of TPM. First, it is to 
facilitate private sector R&D and innovation. Second is to participate in the 
commercialization of research results and innovation. Third is to facilitate smart 
partnerships between the government and private sectors in technology development. 
Fourth is to provide support and services in marketing, management and technical fields 
to tenant companies. Fifth is to create a conducive environment in order to stimulate a 
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knowledge-based community and finally is to participate in wealth creation through 
technological innovation and creativity development. 
 
2.6.1.2 Aerospace Park, Malaysia International Aerospace Centre (MIAC) 
The old Subang airport and its facilities were no longer in use as a terminal after the 
opening of KLIA which is Malaysia’s new international airport in 1998. But in its place,  
Aerospace Centre was created with redevelopment packages which is planned to utilize 
the airport existing infrastructure and facilities. In fact, the park activity is more focused 
on aviation related to development. 
 
2.6.1.3 ENSTEK Tech Park  
The ENSTEK Tech Park is located over 175 hectares within the development area of 
ENSTEK Tech City in Labu, Negeri Sembilan. This park is developed based on cluster-
based industrial development with focus on bio-technology, providing full value chain 
facilities from research and development (R&D), design, manufacturing and also 
marketing. The highest number of Biotechnology and Medical Industrial companies in 
Malaysia is in Enstek Tech Park. Enstek Tech Park is expected to become a world-class 
industrial hub specifically designed to meet the needs of those in high technology and 
non-polluting industries. For example, green technology, biotechnology, and Information 






2.6.1.4 Bio Innovation Centre  
The Bio Innovation Centre is occupying 15 acres of land space in Putra Nilai. It is being 
developed to be a preferred location for biotech research and development manufacturing 
activities but the centre is still under development and the site construction has already 
begun and estimated to be completed in two years.  
 
2.6.1.5 Malaysia Multimedia Super Corridor, Cyberjaya  
The most exciting initiative for the global information and communication technology  
(ICT) industry is Multimedia Super Corridor (MSC), a dedicated 15X50km corridor. 
Beginning in 1996, the MSC has developed into thriving ICT hub of a dynamic activity, 
hosting more than 900 multinationals, foreign-owned and its home-grown Malaysian 
companies focusing on multimedia and communication product and solution.  
 
2.6.1.6 Agro Based Industrial Park (ABIP)  
ABIP is situated in Seberang Perai Utara (SPU), Penang. ABIP development 
complements the new development corridor of Butterworth-Kepala Batas-Tasek Glugor 
which under the Penang Structure Plan 2020 and the National Spatial Plan policy on 
Industrial Cluster. It also took cognizance of the Northern Province’s future role as 
identified in the National Agricultural Policy and the Ninth Malaysia Plan (9MP). ABIP 
development also supported Northern Corridor Development Zone’s new announces, that 
were prescribed for agro-based development and cluster food industry activities. The 
Agro-based Industrial Park provides a conducive environment for the development of 
agro-based industry cluster based on an integrated development approach.  
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2.6.1.7 Senai Hi-Tech Park  
Senai Hi-Tech Park is a fully integrated technology park located in the southern state of 
Johor, sited immediately to the south of the Senai International Airport. It is a part of the 
integrated and comprehensive development of Senai Airport City (SAC). It seeks to 
become a sustainable region of international standard that will be a catalyst and stimulate 
the economic development of Malaysia’s global potential to be realized. Senai Hi-Tech 
Park is the second high technology park after Kulim Hi-Tech Park in Kedah. It can repeat 
the success of its counterparts from the north in the electronic sector with similar 
investment interests in solar and green technology. Senai Hi-Tech Park will be developed 
into the third generation of Science and Technology Park that offers the ideal location. 
Besides that, to realize the organization’s knowledge of the international community of 
innovative energy, it offers superb infrastructure with service-rich environment that 
strives. Senai Hi-Tech Park also drives research and development of successful global 
business attracting logistics and companies that have high value manufacturing.  
 
2.6.1.8 Rembia Technology Park  
The one and only commercial development which is located in the advanced solar 
technologies valley in Rembia, Malacca is Rembia Technology Park that developed by 
Faithview Development Group. Rembia Technology Park is located right at the entrance 
of Rembia Industrial Area in which the Government of Malaysia Melaka South created “ 





2.6.1.9 Perak Hi-Tech Park  
Perak Hi-Tech Park is divided into 2 main components that are Perak Hi-Tech Industrial 
Park for value-added manufacturing industries and MSC Malaysia Cyber Centre/ Meru 
Raya, Perak (MSC) for ICT based industries. The total area covering Perak Hi-Tech Park 
is approximately 3674.68 acres. Perak is in a good position to attract the most distinct of 
investors with the approval of the Meru Raya as an MSC Cyber Centre and the provisions 
of 3396.97 acres for Perak Hi-Tech industrial Park. Perak Hi-Tech Park is designed to 
create a conducive business environment for high technology industries. Perak Hi-Tech 
Park is offering state of the art infrastructure and attractive incentive that will result in the 
lowering of entry operating costs. Besides that, it also provides competitive tariffs and 
rates for services and facilities.  
 
2.6.1.10 Kulim Hi-Tech Park  
Kulim Hi-Tech Park (KHTP) was the first comprehensive high-tech park in Malaysia. It 
was opened in 1996 and located in northern Malaysia, Kulim. It has a total land area 
about 1,450 hectares and is a fully integrated high technology industrial park. The first 
phase of its industrial zone covering 250 hectares has been fully leased, and tenants have 
moved into the second phase. KHTP incorporates industrial, research and development 
facilities, amenities, medical and educational institutions as well recreational facilities 
into six dedicated zones of the park. For Malaysia to become a fully industrialized nation 
by 2020, one of the goals of Kulim Hi-Tech Park is to move the country towards 
realizing the goals of vision 2020. KHTP tenants include Intel Products (M) Sdn Bhd, 
part of the Intel Corporation’s group of companies. This company began operations in 
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1996 in the park and has about 2,500 employees currently. It has two factories which 
produce server boards and motherboards, with assembly and testing facilities for 
microprocessors. 
2.7 Challenges  
The possible challenges facing the technology parks could be the establishment of the 
park which does not attract sufficient domestic and foreign capital: high reliance on 
public funding from the government is the only initial source. Cooperation vs. 
competition in research and development is a good strategy to share information and 
common public resources. Lack of development banks and premature conditions for 
venture capital investment market are other serious constraints (Almas Heshmati, 2007). 
Besides that, Malaysian technology parks are facing strong competition from other 
technology parks in the region in attracting foreign investors even though the 
infrastructure and facilities are available in technology park of Malaysia. Especially with 
Chinese entry into the World Trade Organization (WTO), many world class high 
technology companies from developed countries may consider to move their investment 
to the science and technology parks in that country. 
2.8 The Evaluation of Technology Park  
According to Bearse (1998), technology parks are commonly evaluated based on meeting 
their goals and objectives. One of the objectives of establishing the technology parks in 
most countries is to provide an infrastructure of technical, logistic and administrative 
support that a young firm needs in the process of struggling to gain a foothold in a 
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competitive market (Guy, 1996). The technology parks seek to add value by offering 
clients a combination of facilities and services that cannot easily be obtained from other 
sources. The nature of these services and the way in which they are delivered will usually 
have an important influence on the success of the technology park tenants and hence the 
performance of the technology park (European Commission Enterprise Directorate-
General, 2002).  
 
Likewise, the evaluation process is multi-faceted, calling for step-by-step analyses of the 
forces within the technology park and some outside. The objectives of the sponsors, and 
to develop a consensus on expectations, resources needed and risks involved (Table 2.4).  
 
Table 2.4 The predilections of the leading sponsor(s) influence the technology park goals 





Private sector initiative 
Venture capital-based 
Innovation, faculty/graduate student involvement 
Research commercialization 
Investment, employment, other social goods 
Regional development, poverty alleviation, equity 
Profit, patents, spin-offs, equity in client, image 
Winning enterprises, high portfolio returns 
Source: Lalkaka (2000) 
2.8.1 Strategic Approach 
Currently, there is huge number of different kind of technology park models. Several 
parks may foster only a few technology sectors whereas others may allow any kind of 
activities of their tenant companies. Several parks may emphasize the importance of 
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knowledge and have close cooperation with the local universities and research institutes 
whereas others may be more concerned about the markets. Consequently, Luis Sanz, the 
Director General of the International Association of Science Parks (IASP) developed a 
method to better describe the numerous technology parks models according to their 
strategies called the Strategigram. The Strategigram was first introduced in 2005 
(Vikstrom, 2006). The Strategigram concerns seven strategic issues which are: 
i. Location and Environment 
ii. Position in the Technology Stream 
iii. Target Companies 
iv. Degree of Specialization 
v. Target Markets 
vi. Networking ‘style’ 
vii. Management Model 
All the seven strategic issues represent one axis (Figure 2.1). One axis comprise of 
several questions that are used for defining one’s position in the axis. Table 2.5 shows the 
questions for each axis. 
 
Table 2.5 Questions asked for each axis 
Axis Questions 
 




Is the park inside a city; the density of population; the 
distance to city if it is not inside a city; does the park have 
housing or residential zone inside or adjacent to the park, 
specifically designed for tenant companies and their 
employees; does the park has leisure centers (restaurants, 
cafeterias) open after working hours; and cultural/social 
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services offered (libraries, sport centers, gyms, swimming 
pools/child care, health care, school etc.).  
 




Location of the technology park with respect to university 
campuses; the technology park land ownership; % 
ownership by university and by private investors; general 
manager profile; presence of Industry Liaison office in park; 
quotient tenant companies / technology centers; quotient 
employees in companies/employees in technology centers; 
quotient companies without own R&D per companies with 
own R&D. 
 
iii. Target Companies 
(NTBF or Mature 
Firms) 
Number of incubators in park; relation between the park and 
the incubators; quotient total tenant companies/ incubates; 
quotient technology park staff/ incubators staff; availability 
of seed-venture capital funding. 
 
 




Entry requisites for companies; number of sectors admitted or 
encouraged; presence of specialized incubators, quotient total 
tenant companies / companies in the main 2 sectors; 
technology centres in the main sectors; specialized facilities 
or infrastructures; expertise within the staff in the main 
sectors. 
 




Marketing priorities, park delegations in other regions or 
countries; tenants companies breakdown according to their 
origin, marketing budget (% over total and where it is spent) 
 
vi. Networking ‘style’ 
(strategic networking 
or casual networking 
Conferences and events attended; conferences and event 
organized; participation in networks / leadership of networks; 
strategic alliances and MOUs; networking programs in the 
park, staff and budget for networking 
 Legal character of the STP management body; profit or non-
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profit; listed or not, the technology park ownership 
breakdown; composition of the Board of Directors; manager’s 













The Strategigram creates a profile of the science park that shows what the park 
emphasizes the most at the time of assessment. It reflects the current state of the park that 
can be the result of several strategic decisions or coincidences. The Strategigram does not 
aim at measuring the performance or the outputs of the park but describe the park. Luis 
Sanz (2008) states that the Strategigram does not indicate whether a park is successful or 
not, the criteria for defining of successful technology park must come from somewhere 
else. The Strategigram helps to scrutinize different technology park models and can also 
be used for the self-evaluation of a technology park. It helps the technology park 
managers to see the direction of the organization they run and see the evolution of their 
park easily by comparing its present and previous profile. 
Figure 2.2 An example of a Strategigram profile (source: Vikstrom, 2006) 
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2.8.2 The Evaluation Criteria  
Multiple sponsors may bring a variety of concerns and strengths (and conflicting goals). 
It is widely believed that technology parks can provide a nurturing environment for new 
business start-up and therefore, leading to later development of growth-oriented firms 
(Cooper, 1985). The synergy between and among high tech firms can be generated 
through the structural elements provided by the incubator such as infrastructure and 
supporting facilities (Maillat, 1995; Phillimore, 1999). Generally, these services are 
divided into basic structural support and technology-specific structural support. Typical 
examples of basic structural support include shared office services, business assistance, 
rental breaks, business networking, access to capital, legal and accounting aid, and advice 
on management practices (Mian, 1997; Smilor, 1987; Hisrich and Smilor, 1988; Harwit, 
2002). Technology-related structural support features the following services: laboratory 
and workshop facilities (Brown, 1985; Mian, 1997), mainframe computers (Hisrich and 
Smilor, 1988), research and development activities (Doutriaux, 1987), technology 
transfer programs (Smilor, 1987) and advice on intellectual property (OECD, 1999). The 










Table 2.6 Multiple Criteria for performance measurement of Technology Park 
Criteria Definition Source 
Infrastructure 
Consist of transportation,  
telecommunications, real estate, etc. 
Wang (2000); Charalambous 




Provide spaces for high-technology 
research and educational activities, 
industrial production, and other supporting 
activities such as housing, commercial and 
administrative services. 
Shin (2001); Lai & Yap 
(2004); Yuan et al. (1992) 
Incubator  
resources 
Sufficient incubation resources will 
contribute to the establishment of new start-
up companies. 
Lin & Tzeng (2008) 
Accessibility A broad, flexible, and slippery concept, 
how fast or far it is to get there. 




A mature market can spur technology and 
absorb the products of high-tech, such as 
US domestic market. 
Wang (2000) 
Jobs creation Technology parks have contributed to the 
creation of jobs for young university 
graduates and unemployment. 
Addis Ababa (2009); Toth 
(2011); Kulim Hi-Tech Park: 
Ripe For Carrer Boost (2011) 
 
 In the study of perceived benefits with respect to property needs of independent 
technology-based firms located on managed technology parks and non-managed parks, 
Westhead and Bastone (1998, 1999), compare the performance indicators between 
incubators within a park and off-incubator firms as an assessment method. Sherman 
(1999) conducted a mailed survey to examine the effectiveness of business incubation 
programs by using macroeconomic analysis, questionnaire and telephone interviews of 
firm managers, community stakeholders and incubator managers. The performance 
indicators are related only to job creation, survival and growth rate of start-up firms, the 
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report and the comment from incubator managers and sponsors, which are potentially 
biased because the survey is of self-reported type. 
 
Performance evaluation provides responses to questions such as whether, how and why 
an organization succeeds. These approaches work well when applied to the corporate 
environment where long terms data can be analyzed and compared with other 
organizations. However, the problems inherent in small firm research confront those 
attempting to apply these theoretical perspectives to research into incubators and their 
tenants (Remedios and Cornelius, 2003). On the other hand, non-financial operational 
performance measures have been used in small firm research (Murphy et al., 1996). 
Given that it is problematic to collect financial data from new ventures or small 
businesses, operational measures form a suitable base for building a framework for 
measuring the performance of start-ups located in incubators. 
 
Mian (1997) proposed an integrated framework for the assessment of the performance of 
university technology incubator after reviewing and summarizing the salient features of 
four selected approaches to the incubator, i.e. goal approach, system resource approach, 
stakeholder approach and internal process approach. In this model, three sets of variables 
are identified based on the related literature: (a) performance outcomes, (b) management 
policies and their effectiveness, and (c) services and their value-added aspects. Lau and 
Chan (2005) modified the comparative evaluation approach to capture the effects on 
technology firms throughout the venture development path. They proposed nine criteria 
in order to evaluate the performance of the technology park. However these criteria have 
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not been analyzed quantitatively and study on the evaluation criteria need to be extended. 
The nine criteria are:- 
i. Provide pooling resources (staff training, marketing event and exhibition) 
ii. Provide consulting/counselling services  
iii. Assist in reducing cost  
iv. Assist in funding 
v. Provide sharing resources (laboratory, testing equipment, meeting rooms, etc.) 
vi. Facilitate in creating good image  
vii. Facilitate in creating networking 
viii. Present advantages of clustering 
ix. Present advantages of geographical proximity 
 
In order to determine impact of Technology Park on tenants, this study adopted the nine 
criteria proposed by Lau and Chan (2005) and focused on the influence of the criteria on 
the technology park incubating companies.  
 
2.8.2.1 Provide pooling resources  
A resource pool is a set of resources available for assignment to project task. It can be 
assigned exclusively to a project or task or shared by several projects. Pooling is a 
resource management term that refers to the grouping together of resources (assets, 
equipment, personnel, effort, etc.) for the purposes of maximizing advantage and/or 
minimizing risk to the tenants. In terms of technology park evaluation, examples of this 
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kind include the provision of staff training and development, organizing marketing 
events, networking events, informal social gathering, and press conference, etc. 
 
2.8.2.2 Provide consulting/counselling services  
One of the important functions of technology parks is to encourage and facilitate the 
formation and growth of knowledge-based businesses. One of the value-added services 
provided is consulting or counselling services. The purpose of this practice is specifically 
to help organizations improve their performance through the analysis of existing 
organizational problems and development of plans for improvement. Organizations may 
draw upon the services of management consultants for a number of reasons, including 
gaining external (and presumably objective) advice and access to the consultants' 
specialized expertise. Consultancies may also provide organizational change management 
assistance, development of coaching skills, technology implementation, strategy 
development, or operational improvement services. 
 
2.8.2.3 Assist in reducing cost  
Another value-added aspect for companies operating in technology parks is financial 
incentive and one of it is cost subsidies. Subsidies represent payments to producers by the 
government which reduce their variable costs of production and encourages them to 
expand their output. Many subsidies are indeed provided in that form, as grants or, more 





2.8.2.4 Assist in funding 
Understanding how challenging today’s economy can be, the technology parks not only 
providing cost subsidies for the industrial tenants, but also assist the companies in 
funding matters. Three specific indicators used to measure this criterion are: to what 
extent the technology park supports the companies to access banking facilities; to what 
extent it assists the companies to access the venture capital (VC); and to what extent it 
helps in accessing external funding. 
 
2.8.2.5 Provide sharing resources (laboratory, testing equipment, meeting rooms, 
etc.) 
In terms of sharing resources, the incubating companies are able to share laboratory 
facilities, office equipment, testing equipment, administrative support (e.g. meeting room, 
library, and reception area). 
 
2.8.2.6 Facilitate in creating good image  
Public image of technology parks is usually claimed to be the intangible advantage that 
would bring about marketing as well as partnership benefits for tenants. Technology 
parks are one of government initiative to encourage high technology industries. With 
formal and operational links with universities or other higher education institution or 
major centre of research, it is believed that locating in technology parks will help in 
promoting good image to the public and clients for the reason that many clients show 




2.8.2.7 Facilitate in creating networking 
Networking is very important as it provides opportunities for the companies to raise their 
business profile by becoming an established and regular networking member and to meet 
new people and build mutually beneficial business relationships. The companies are able 
to expand their market by generating new business contact with potential customers, 
suppliers and partners in the companies. In terms of new business start-up or small 
business, networking can help them to improve business performance, products and staff 
skills. Participating in benchmarking can help them identify the areas where they can 
improve their performance. Through networking they are able to compare and discuss 
issues of common interest, for example legal and regulatory developments, staff 
retention, supplier networks, customer service and technological breakthroughs. 
Networking also provides opportunity for them to develop and share ideas, innovation 
and knowledge of best practice. Networking can be regarded as a key source of 
information and support. 
 
2.8.2.8 Present advantages of clustering 
An industry cluster represents the entire value chain of a broadly defined industry from 
suppliers to end products, including supporting services and specialize infrastructure. 
Cluster industries are geographically concentrated and inter-connected by the flow of 
goods and services. Industrial clusters enable information spillovers and formation of 
market for special skill. The firm can easily learn from other firms and they can easily 
find workers with desired skills. It is believed that industrial clusters set a stage for 
innovations by attracting various human resources, such as engineers, merchants, part 
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suppliers, skilled workers, etc., who will contribute to innovations later. In the context of 
this study clusters are group of inter-related industries that drive wealth creation in a 
region. These benefits of industrial clusters are important especially for small and 
medium industries as it is difficult for them to absorb new ideas of production, 
management, marketing required; to test new practices; to integrate production processes; 
to find good transacting partners (e.g., parts suppliers/buyer, traders, etc); to monitor 
parts suppliers; to find material suppliers; to ensure the collection of money; and to 
punish betrayers or cheaters.  
 
2.8.2.9 Present advantages of geographical proximity 
It is believed that geographical proximity plays a part in the process of the circulation of 
technology and knowledge, by fostering the kind of face to face relationships needed to 
establish and maintain a common pool of knowledge. High level of geographic proximity 
is required in interactions like informal relations for the exchange of technological 
knowledge, research collaboration and exchange of researchers. Previous studies found 
that firms located in technology parks are more likely to have link with local universities 
and develop some kinds of organizational relationships with each other because of 
graphical proximity (Colombo and Delmastro,2002; Lofsten and Lindelof, 2001). The 








9 CHAPTER THREE 
METHODOLOGY 
3. Introduction 
The main purpose of this chapter is to discuss the method applied and to provide a better 
understanding of the direction of this study. This chapter highlights the assumptions used 
in arriving at the findings and their limitations. In conducting this study, several studies 
were reviewed in order to design the most appropriate methodology. There are four main 
techniques by which the data can be collected which are; questionnaire, interviews, 
observation, and documentary sources. 
3.1 Research Design 
This study mainly generated data from two types of sources which were primary and 
secondary sources. A number of criteria were considered to determine the research 
strategy and design. These included: (i) the degree of fit between research objectives, 
methodological choices available to the researcher, and appropriate type of data required 
to meet those objectives, (ii) the extent to which findings are comparable to those of 
previous studies addressing similar questions, (iii) appreciation of the possibility of 
yielding unanticipated findings, (iv) a belief in pluralistic research, and (v) practical 
issues such as time constraints and available resources. According to these criteria, it was 
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decided to adopt a mixed methods research strategy incorporating both qualitative and 
quantitative methods and data collection techniques. On this basis, the research design 
included open-ended interviews respectively and a self-report questionnaire survey. 
Primary data were collected and obtained from the series of interviews and field survey. 
Whereas secondary data mainly came from books, reports, seminar papers, journals, 
periodicals, and government publications. The flow chart of research activities is shown 
in Figure 3.1. 
 
 
3.1.1 Qualitative Approach 
Qualitative analysis is an approach of empirical, methodological controlled analysis of 
texts within their context of communication, following content analytic rules and step by 
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Figure 3.1 Flow Chart of Research Activities 
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defines as any qualitative data reduction and sense-making effort that takes a volume of 
qualitative material and attempts to identify core consistencies and meanings (Patton, 
2002). The advantage of qualitative analysis is it provides depth and detail 
comprehensive information. The utilization of qualitative analysis is to describe the 
context, or natural setting, of the variable under consideration, as well as the interactions 
of the different variables in the context by using subjective information and participant 
observation. In gathering information about the holistic perspective of the stakeholders in 
technology park performance, the qualitative path will be a more appropriate approach 
since its methodology focuses on being there with those involved in the program and 
observing the natural setting of the technology park. There are many techniques in 
collecting data using qualitative method, such as active or passive participation and 
observation, personal interviews, content analysis on various documents, and case study 
(Patton, 2002). In this study personal interviews were used for data collection. 
3.1.2 Quantitative Approach 
Quantitative approach is categorized with descriptive research, co relational research, 
causal-comparative research and experimental research. The process of measurement is 
central to quantitative research because it provides the fundamental connection between 
empirical observation and mathematical expression of quantitative relationships. 
Quantitative data is any data that is in numerical form such as statistics, percentages, etc. 
A self-report questionnaire survey was developed in order to study the impact of the 
technology park on the industrial tenant in terms of business performance. It incorporated 
a number of instruments through which quantitative data was collected on all the 
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variables of interest. The questionnaire consists of a variety of both previously validated 
instruments and measures developed specifically for the purposes of the study. The 
questionnaire was designed in both electronic and paper format to adapt to the 
preferences of respondents. The purpose is to gathered information from the perspective 
of tenant on the evaluation criteria of technology park performance. Quantitative part of 
this study attempts to determine the challenges faced by the industrial tenant and impact 
of technology park services.  
3.2 Population and sample 
The population for this study consists of all the industrial tenants operating in the selected 
technology park namely Kulim Hi-Tech Park (KHTP). KHTP was selected as it is the 
first fully-integrated technology park in Malaysia. KHTP was established to promote an 
environment which brings together key stakeholders in technology commercialisation. 
With its city-within-a-park paradigm, KHTP includes a fire department, police station, mosque, 
restaurants, and hospitals. The sampling frame for the second stage data collection of this 
study obtained from the technology park’s directory. 
3.3 Instruments Used in Data collection 
(i) Interviews  
An interview serves as the first strategy to articulate input of the technology park 
management and evaluation currently being practiced in Kulim Hi-Tech. Hence, for the 
first stage of data collection, a series of personal interviews have been conducted with 
representatives of Kulim Hi-Tech Park Corporation (KTPC) who act as the administrator 
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of the plant. Prior to conducting the interviews, respondents were contacted via phone or 
email, to ask their consent and give them the opportunity to arrange a convenient date and 
place. The interview was semi-structured, where a set of questions and issues had been 
prepared beforehand from a “data-base” of research questions generated from the 
literature. The respondents were asked theory-driven questions in order to capture the 
respondents’ implicit knowledge and identify the gaps between the theoretical concepts 
and real practice of the subject.  
 
The objective of these interviews is to explore the views on the establishment and 
progress made by Kulim Hi-Tech Park (KHTP). In general, the interview is believed to 
be a suitable way to support the research objective for two main reasons. Firstly, the 
study concerns administration’s perception of technology park roles and performance 
measures. An interview provides the opportunity to probe answers, in order to understand 
the perceptions and meanings underlying technology park management and performance 
concepts. Secondly, an interview allows the researcher to explore the research questions 
through interaction with the interviewees. Face-to-face communication can develop trust 
and gives more freedom for the respondents to express their views, especially when 
dealing with sensitive issues. Ghauri et al. (1995) suggest that respondents’ answers will 
not be restricted by a few alternatives, and this contributes to a more accurate and clear 
picture of the respondents’ behaviour. This can also generate a fairer and fuller 
representation of the respondents’ perspectives (Mason, 1996). 
 
Nevertheless, an interview has several limitations. An interview takes a longer time than 
filling in self-administered questionnaires. There are occasions where several interviews 
46 
 
have to be conducted with the same respondents. The reasons for this are due to 
respondents have to handle an emergency case at site, important guests arriving in the 
middle of the interview and, in one instance, a respondent was called to attend an urgent 
meeting. Bearing in mind that the construction personnel have a less structured routine in 
their working life and the interview needs to be carried out at the respondents’ 
convenience, follow-up interviews were arranged, which indirectly affected the initial 
time planning. Due to time and financial constraints, it was impossible to cover a big 
sample as compared to survey coverage. However, this problem was minimized by 
utilizing the in-depth interview. Hence, there was a critical need for the researcher to 
spend a considerable amount of time in the research setting. 
 
In addition, it can be difficult to interpret and analyze the interview data (Ghauri, 
Gronhaug, & Kristianslund, 1995). The data may be highly influenced by the researcher’s 
interpretation, which may lead to bias. This disadvantage can be minimized by 
maintaining a close association with both participants and the research setting. The 
researcher would be able to prevent any misconceptions and can gain the insider’s view 
of the real situation. 
 
Despite the limitation, it is believed that semi-structured interview is suitable to answer 
part of the research objectives. It is flexible, allowing new questions to be brought up 
during the interview as a result of what the interviewee says. Hence, in order to explore a 
framework of themes, an interview protocol with open ended questions was designed. 
The interview questions were constructed into three phases. 
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Phase 1: Introduction  
- What are the factors has been considered by the government when formulating the 
development of KHTP? 
- What are the aims (the mission) of the establishment of KHTP?  
Phase 2: Identification of the strategic direction.  
- We wish to know how the location of KHTP was chosen and why? 
- Does the park have housing or residential zone specifically designed for tenant 
companies and their employees? 
- How many Technology Centres and Tenants Companies does your park have? 
- Does your park have facilities/ infrastructures dedicated to specific technology 
sectors? 
- Do any of the incubators within your Park specialize in a technology sector? 
- What is your primary marketing objective?  
- Does your Park organize or host any conferences, symposium etc. and how often? 
- Does your Park run programs the activities to enhance the networking and 
cooperation between tenants? 
- What is the nature of the body that manages your park? (an established 
company/a government department/a university department/a public foundation/ a 
private foundation/ 
Phase 3: Identification of services provided and the challenge in achieving target  
- What are the challenges in achieving the target and implementing the strategies 
and actions? 
- Are you comfortable with existing evaluation systems used by the TP?  
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- Do you feel that the strategies and actions taken achieving the target? 
 
The interviews were recorded and transcribed in order to gather and manage the 
information. The answers from the respondents give some insights into the context of the 
technology park, the development, implications, challenges, and issues.  
 
(ii) Field surveys  
For the second stage of the data collection, a set of structured questionnaire was used. 
The survey on the performance criteria involved a sample of industrial tenants operating 
in the technology park. The unit of analysis chosen is the company whereby the data was 
collected using survey method from the target respondents at the managerial level. These 
persons were chosen because they were close to the decision- making involving the 
transfer of technology and they were involved in employee development. The 
questionnaire contains a total of 40 questions that are divided into two sections that asked 
questions on the background details of the respondent and the firm and the evaluation 
criteria of technology park performance.  
 
The impacts of the technology park on industrial tenant were measured base on the 
services provided by the technology park. Table 3.1 shows the summary of indicator for 






Table 3.1 Measure items for technology park services 
Variables Items  Resources  
Pooling resources  Organize staff training and 
development, marketing events and 
exhibitions 
Chen & Huang 
(2004); Doutriaux 




Provide consulting services to assist this 
firm with legal provision, accounting 
and running business, and technical 
advices at low cost (or free-of-charge 
Chan & Lau (2005); 
Lindelof & Lofsten 
(2002); Smirlor 
(1987) 
Reduce cost  Offers rental subsidies for start-up 
firms, subsidies on telecommunication 
(network access), and subsidies related 
to cost reduction (lower cost production) 
Chan & Lau (2005); 
Mian. (1997 
Funding Assists the firm to access banking 
facilities, venture capital (VC) funding 
and other external funding sources  
Chan & Lau (2005); 
Lindelof & Lofsten 
(2002) 
Sharing resources  Assists the firm with the ability to share 
laboratory facilities, 
equipment/machinery to maintain 
efficient operation, share product testing 
equipment and share administrative 
support (e.g. meeting room, library, 
reception area) 
Chan & Lau (2005); 
Mian (1997; Brown 
(1985) 
Creating good image  Assists the firm in creating good image 
through the cooperation with 
universities, cooperation with research 




Creating networking Assists the firm in creating networks 
with the clients, suppliers and 
subcontractors, creating partnership 
opportunity with other technology firms 
within the technology park, knowledge 
sharing and dissemination. 
Chan & Lau (2005); 
Bigliardi et al (2006) 
Advantages of 
clustering 
Development of a pool of skilled labor. 
Access externalities from logistics 
arrangement and externalities from 
Chan & Lau (2005); 
Bigliardi et al (2006) 
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Access the market, Access the research 
centre (SIRIM, MIMOS etc) and 
universities 
Chan & Lau (2005); 
Bigliardi et al (2006) 
 
3.4 Measurement scale 
For this study the survey was designed following an extensive review on the literature to 
generate a pool of items that reflected the theoretical constructs. Respondent were 
required to rate this items based on a semantic scale ranging from 0 (low) to 100 (high). 
The number of scale chosen must approximate the degree of complexity of the construct. 
According to Cooper & Schindler (2006) the reliability of the measure increases when 
the number of scale increases. Once the items were generated, a pilot study was 
conducted to test the reliability of the instrument and to assess the length as well as the 
readability of the questionnaire. 
3.5 Benefits and Limitations of Questionnaire Survey  
There are a number of benefits and limitations associated with the questionnaire survey 
method (Kerlinger, 1986; Fowler, 1988). The cost of administering surveys is relatively 
low, and respondents have time to think about their answers. Surveys promote anonymity 
and confidentiality, provide access to widely dispersed respondents, and minimize the 
potential for interviewer bias. Questionnaires can be standardized, tested and validated 
producing large amounts of data from sample populations. These can be analyzed by 
applying rigorous and sophisticated statistical techniques, and inferences can be made for 
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a wider population. In this sense, quantitative data gathered through questionnaire survey 
research is regarded as relatively accurate (Kerlinger, 1986). There are, however, a 
number of limitations including the potential for poor response rates, lack of 
opportunities to probe (Kidder, 1981), and lack of interviewer control (Fowler, 1988).  
3.6 Data Analysis 
For the qualitative part, besides using a note taking approach in the personal interviews 
conducted, all feedback from the informants was recorded verbatim (word by word). To 
overcome potential weaknesses from the note taking approach, the transcript was 
presented to the informants for confirmation. The verified interview transcripts were then 
content analyzed manually to extract sub-themes. By reviewing the interview transcripts, 
a list of sub-themes was identified. Dominant sub-theme from the list was extracted and 
all the sub-themes were connected to match the objective of the study. 
 
For the quantitative part, data were analyzed using SPSS statistical software version 19. 
Data cleansing was conducted by checking the odd figures in the data. Frequencies and 
descriptive analysis were conducted to confirm the nature of data and its peculiarity. 
Reliability test was conducted to measure the consistencies of the construct. Some of the 
data which distort the validity of the variables were removed to increase its consistency 
and reliability of the findings. In addressing to the research objectives, a relationship 
between evaluation criteria of the companies was tested using Pearson correlation to 
identify any association that existed between them. The detail of the results is presented 





12 CHAPTER FOUR 
FINDING ONE 
4. Introduction  
This section discusses the finding from information from the conducted interviews. 
Different parks have different characteristics. Therefore, it is difficult to obtain a standard 
of performance structure of performance assessment and to define whether the 
technology park is successful or not. Furthermore, there are some unique characteristics 
of Kulim Hi-Tech Park (KHTP) which can be included in the assessment criteria. In 
concept, Kulim Hi-Tech Park is a city of hi-tech, it is not a park. It is a city, even a 
district, local government, so is Kulim Hi-Tech. This is what is unique about KHTP.  
4.1 The Development of KHTP 
Kulim Hi-Tech Park (KHTP) opened in 1996 as a key component in the nation's plan to 
be fully industrialized by 2020. KHTP is located in the Kulim district in the Malaysian 
northern state of Kedah, 40 kilometres from the island of Penang, Malaysia, the well-developed 
industrial areas. Conceptually and carefully developed to incorporate the most desirable 
characteristics of comprehensive and complete high-tech park, KHTP combines the 
various elements of industrial, R&D and training, institutional, residential, urban living 
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and recreation within a self-enclosed science city of the future (KHTP, 2008). The Vice 
President of KBioCorp says: 
“There are six zones which are industrial, urban, R&D training, 
institutional, amenity and housing. It is just like a comprehensive high tech 
park, the one and only in Malaysia so far”. 
 
KHTP offers 4,200 acres of development with a strategic location, support facilities, and human 
resources for high-tech manufacturing and research and development (R&D) activities. The 
1,700 hectare park targets technology-related industries, primarily in the fields of 
advanced electronics, telecommunications, biotechnology, advanced materials, research 
and development and emerging technologies. The industrial zone is divided into Phase 1, 
2 and 3. Phase 1 covers an area of 250 hectares and comprises of 31 industrial lots, which 
also features Research & Development (R&D), administrative and other supporting 
facilities. Phase 2 covers an area of 226 hectares and comprises of 14 industrial lots 
(KHTP 2006).  
The Vice President of Industrial Development and Research of Kulim Hi-Tech Park 
Corporation (KTPC) points out: 
 
“Among the criteria that take in KHTP as one of the highly favorable location to 
multinational companies are the availability of reliable and quality power supply; 
the availability of clean and abundant potable water; integrated logistics network; 
and advanced telecommunication connections. The equality power generation is 
generated exclusively for KHTP by an independent power provider and there is also 
a hot connection to the national power grid as an alternative power supply to ensure 
continuous delivery. To ensure high-speed clearance of electrical faults within the 
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system, the power station utilizes the most sophisticated hierarchical underground 
ring system. This is further enhanced by the SCADA system fibre optic links.”  
 
There are 3 dedicated reservoirs that can supply a capacity of 85,000m
3
 per day far exceeding the 
demands and meeting WHO standards expected by high-tech industries and KHTP. KHTP also 
supports the establishment of smart partnerships between large companies and small and 
medium-sized industries to ensure innovations. Qualified companies in the promoted 
fields of high technologies in KHTP gained substantially from the business incentives 
approved by the Malaysian and Kedah state governments. Some of the incentives include 
total exemption from corporate tax for operations; investment tax allowance on 
qualifying capital expenditure; lower assessment rates, reduced water tariff; flexible 
employment of expatriates; and MSC Malaysia status and Bill of Guarantees. 
 
R&D is an integral and very important feature of high-technology park and is carried out 
by private companies, public R&D organizations as well as universities located within 
the high-technology park. In recognition of this, the KHTP has therefore incorporated an 
R&D component as part of the overall development. Several centres of excellence have 
been built to house companies, institutions and technopreneurs who specialise in 
technology research, design, development, innovation and discoveries. Centre for 
Research, Engineering, Science and Technology (CREST) at KHTP provides design 
fabrication and manufacturing of precision tooling for the production of metal-related 




The IT and the Techno Centre in KHTP are available and are equipped with common 
labs, robotic labs, mega-electronic labs, and biological labs. In year 2003, an independent 
laboratory which provides a vast range of analytical and microbiological testing services 
namely KBioCorp was established. The laboratory has successfully achieved 
accreditation MS ISO/IEC 17025:2005 by Department of Standard Malaysia and awarded 
BioNexus Partners from BiotechCorp. Kedah BioResources Corporation Sdn Bhd 
(KBioCorp) is a wholly owned subsidiary of Kulim Technology Park Corporation Berhad 
(KTPC). Located at the heart of the Kulim Hi-Tech Park, KBioCorp is able to provide the 
perfect launch pad for entrepreneurs in the biotechnology industry, as well as established 
companies intending to specialize in this field (Kbiocorp, 2008).  
 
In the year 2006, after being certified to conform the necessary criteria of an MSC 
Cybercity set forth by the Multimedia Development Corporation (MDec), KHTP was 
officially declared as MSC Malaysia Cybercity by the 5
th
 Malaysian Prime Minister, 
Dato’ Seri Abdullah Ahmad Badawi (Techno Tides, 2008). KHTP administration has 
been included in the KTPC’s ISO9001 quality system. The installation of Emergency 
Response Plan (ERP) in KHTP was launched in 2008. The ERP encompass common 
security, safety and health of all stakeholders in the KHTP. 
4.2 The obstacles 
Kulim Hi-Tech Park (KHTP) is only one of its kinds. It is a state-owned technology park. 
The objective of the establishment of KHTP is to catalyst the economic development of 
the regional area. Although it is purposely set up far from the urban area to accommodate 
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the technology park with sufficient area to expand and to offer investors a location hotbed 
for long-term investment, located far from urban area happen to be a great challenge to 
the administrator to attract the knowledge and skilled workers. The Vice President of 
Industrial Development and Research of Kulim Hi-Tech Park Corporation (KTPC) 
affirms:  
 
“We are pushing. Slowly, when there are industries, there are workers, then 
only you can bring in the knowledge worker. Then only R&D industries want 
to come. Then only we brought in the incubator programme and innovation. 
Technology Park Malaysia does not need to do all these, because it already 
has the knowledge workers and talent. So we launch innovation business 
excellence programme to attract company to come.”  
 
KHTP first started as an industrial park. In order to build the development of inter-
land, the administrator of Kulim Hi-Tech Park had no choice but to bring the 
technologies and industries by targeting market of mature companies. Then only the 
knowledge and skilled workers came and incubator program and innovation program 
could be integrated within the KHTP. 
 
The scarcity of highly qualified individuals on the employment market is the main 
obstacles for the technology park. This issue was highlighted by The Vice President of 
KBioCorp. According to him: 
“In term of national challenges, we found the very obvious one is human 




It is noted that while facilities can play a role in the choice of workplace, they will rarely 
constitute decisive factor. Nevertheless, a clear shift can be observed towards more 
qualitative aspects and there is no doubt that increasing numbers of employees are no 
longer looking just at salary and carrier prospect. It is important that the technology park 
development involves extensive facilities and an attractively designed business park with 
recreational opportunities (Dinteren, 2007).  
4.3 KTHP Strategic Direction  
KHTP suffered several setbacks in the early age. The reason attributed to the lack of good 
infrastructure for example power outages, water shortages, pothole roads and static phone 
lines. But today, KHTP is able to offer the best infrastructure which encourages more 
foreign investment to come in. For example, the latest development, Panasonic from 
Japan invested RM1.84 billion in a solar manufacturing facility at KHTP. This is a proof 
of foreign investors' confidence in Malaysia's competitiveness (Tan, 2011).  
 
According to the Vice President of Industrial Development and Research of Kulim Hi-
Tech Park Corporation (KTPC), there was a study done by International Association of 
Science Park on international parks. There are seven criteria that they have done in this 
study. Firstly, the criterion is where the location is? Is it urban or non-urban? Secondly is 
on the technology park’s position in the technical stream. Are the products close to the 
customers or they are still at the early research stage? The third criterion is whether the 
technology park offers more to new technology-based firms or to matured firms. The 
fourth criterion is on the specialization. Some parks focused only on biotech but some 
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may be a mix of technology. Then, the target markets, the products produced are sold at 
local, national or international level? The next criterion is the networking style, whether it 
is strategic or casual. If it is strategic means that it has MoU with those companies inside 
the park. They have conferences and other activities, a very close relationship. Lastly is 
the management model. Whether it is institutional or market driven. Market driven is 
based on profit. Institutional driven is more on social benefit, for example the municipal 
council. 
The vice president claimed: 
“….for Kulim Hi-Tech Park, position in technical stream, many products 
such as Intel’s are already close to the customer, not so much of R&D, right? 
The target firms are mostly the big ones, the mature companies. 
Specialization focuses on semiconductor and microelectronics. So we are 
quite specialized, mostly in advanced electronics. In terms of Target markets, 
most of our products are sold to other countries. Networking style I would 
say... not to say very strategic but it is also not too casual. But I think it’s a 
bit casual, I think. Management model, we have a lot of market driven. So 
sometimes I say I don’t know what Kulim Hi-Tech Park is, but I can say what 
it is not. It is not the same as other studies that have been done. For example, 
talking about Technology Park Malaysia in Bukit Jalil where I came from, it 
is in town area with many R&D institutes. Its target firm is innovative 





The seven criteria used to draw the strategic profile of KHTP can be demonstrated using 
a strategic diagram known as “Strategigram” developed by Luis Sanz (2006). It helps to 
explain the position of KHTP on each axis as portrayed in Figure 4.1. The seven criteria 
are urban density, position in the technology stream, target firms, specialization, target 
markets, networking style and management model. 
 
 
Figure 2.1 Strategigram for the position of KHTP 
 
Based on Figure 4.1, the position of KHTP can be described as follows:  
- Axis 1 show the location of the KHTP is not inside a city; with moderate 
population, not many residential areas adjacent to the park. This position provides 
room for KHTP to expand and a proper location for large companies to set up 
their plant. 
- Axis 2 indicated the position in the technology stream; location of KHTP with 
respect to university campuses is not very far, however the percentage of land 
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ownership by private investors is higher than by universities, there are more 
tenant companies than technology centres, more employees in companies than 
employees in technology centres.  
- Axis 3 indicated the target firms of KHTP are mature firms. The strategy is to 
channel the development of inter-land through the targeted industries. 
Nevertheless, there are incubators in KHTP and a number of NTBF companies in 
the technology park area.  
- Axis 4 indicated that there are entry requisites for companies and a number of 
sectors admitted or encouraged to set up their operational location in KHTP. 
KHTP presence of specialized incubators and expertise within the staff in the 
main sectors. The facilities are continually expanded to host companies that carry 
out value-added high-tech activities such as designing, developing, 
manufacturing, promoting and testing several high-tech areas such as wafer 
fabrication and related activities; semiconductors and related activities; alternative 
energy sources; advance electronic industries etc. 
-  Axis 5 indicated that the marketing priority of KHTP is on national-international 
level. The park delegation in other regions or countries and tenant companies 
breakdown according to their origin. 
- Axis 6 shows that networking style of KHTP is the combination approach of 
strategic and casual. There are conferences and events attended; networking 
programmes in the park; strategic alliances and MOUs; staff and budget for 
networking. 




The “Strategigram” clearly demonstrates that KHTP has a very unique strategic profile 
combination. The efforts proved to be significant in enhancing KHTP’s role as the 
catalyst that drives the start-up of newly established high-tech firms. To ensure the 
competitiveness of KHTP a lot of hard work and intensive investment had been done by 
the stakeholders. After fourteen years of its establishment, KHTP is moving forward to 
be one of the best high-tech parks in the region. More participation is given in network or 
leadership networks; strategic alliances and MoUs. There are collaboration with 
institutions and universities such as University Sains Malaysia (USM), University 








15 CHAPTER FIVE 
FINDING TWO 
5 Introduction 
This chapter presents the results of the data analysis for the quantitative part of the study. 
The discussion addresses the nine criteria of technology park services. The population of 
the study is all the industrial tenants of Kulim Hi-Tech Park. The sample size for this 
study was determined by using Krejcie and Morgan Table (1970). There are a total of 53 
companies operating in Kulim Hi-Tech Park. Therefore, a sample of 44 companies is 
needed in order to get result that reflects the target population with 95 percent of 
confidence level and confidence interval of 5. By the use of simple random sampling 
procedure the questionnaires were distributed to the selected companies. However, only 
32 completed questionnaires were received and give in 73 percent response rate. This 
response rate was quite reasonable compared to other studies on the tenants of technology 
parks, for example 35 percent (21 companies out of 60 companies) in Vedovello (1997). 
The data from the survey of this study can be analyzed with 95 percent of confidence 




The respondents involved in this study are managers and directors or CEOs of the 
companies. 43.8 percent of the respondents have less than five years in their designations, 
40.6 percent have between five to ten years, and 15.6 percent of the respondents have 
more than ten years’ experience. Table 5.1 shows the breakdown of this demographic.  
 
Table 15.1 Number of years of experience in the current position 
Number of Years Frequency Percent 
Less than 5 years 14 43.8 
Between 5 to 10 years 13 40.6 
More than 10 years 5 15.6 
Total 32 100.0 
 
The companies involved in the studies can be divided into three types of – local, 
multinational and joint-venture as shown in Figure 5.1. It shows that majority of the 
respondents (41%) are from multinational companies, followed by local (25%) and joint-
venture (25%). These companies are from various fields of high technology industries. 
The types of industries are listed in Table 5.2. 
 




Table 15.2 Field of Industries 
No. Industries 
1 Advanced electronics 
2 Biotechnology 
3 Chemical 
4 Hard Mask Blanks 
5 industrial gases and services 
6 Mechanical electronics 
7 Medical and scientific instruments 




12 Wafer Fabrication 
 
In terms of company size from the employee perspective, 28.1 percent of the companies 
have less than 50 employees, while 21.9 percent have more than 500 employees. The 
breakdown of number of employees in the companies is shown in Figure 5.2. 
 




From the perspective of turnover, the respondents are 40.6 percent from companies that 
have 31-100 RM millions per year, followed by 25 percent from companies that have less 
than 10 RM millions (Figure 5.3). 
 
Figure 15.3 Turnovers (RM Millions) 
To study the impact of the technology services on the companies, the respondents were 
asked to indicate how long their organization been in the technology park. Figure 5.4 
illustrates the breakdown of this demographic. 42 percent of the companies have been 
less than 5 years in KHTP, 32 percent 11 to 20 years and 26 percent 5 to 10 years. 
 
Figure 5.4 Number of years the organization been in the technology park 
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5.2 The Evaluation Criteria 
Nine evaluation criteria were examined to identify the impact of technology parks on the 
incubating companies. The respondent were asked to rate the impact of the criteria on 
their companies with a scale ranged from zero to hundred. In order to make simpler 
analysis the scale was transformed into scale range from zero to ten. The mean score of 
each criterion is categorized into five groups as shown in Table 5.3. 
 
Table 15.3 Description of mean score 
Mean Score Actual Rate (%) Category 
0 – 2.0 0 – 20  Very Low 
2.1 – 4.0 21 – 40 Low 
4.1 – 6.0 41 – 60   Moderate 
6.1 – 8.0 61 – 80  High 
8.1 – 10 81 – 100  Very High 
5.2.1 Descriptive Statistics 
Descriptive statistics have been used to describe the basic features of the data in a study. 
The statistic provides simple summaries about the sample and the measures. The 
descriptive results enable the researchers to identify the dispersion of the data. Dispersion 
refers to the spread of the values around the central tendency. There are two common 
measures of dispersion, the range and the standard deviation. The Standard Deviation is a 
more accurate and detailed estimate of dispersion because an outlier can greatly 





Table 15.4 Descriptive statistics of the evaluation criteria 
 Number of items Mean Std. Deviation Alpha 
Pooling Resources (PR) 3 4.67 1.41 0.655 
Consulting Services (CS) 3 4.64 1.36 0.856 
Cost Services (C)  4 4.57 1.23 0.769 
Funding Support (FS) 3 5.00 1.62 0.876 
Sharing Resources (SR) 4 4.89 1.61 0.919 
Public Image (PI) 3 5.45 1.60 0.780 
Networking (N) 6 5.14 1.39 0.911 







Before further analysing the data, the consistencies of data has been tested to identify the 
consistencies of the variables. As show in Table 5.5, the alpha values of reliability 
analysis for this study range from 0.655 to 0.935. This signifies that misunderstanding is 
most unlikely to take place. From the results obtained, all the alpha values are greater 
than 0.6. Thus it can be concluded that this instrument has internal consistency and is 
therefore reliable. 
5.2.2 The Existing Evaluation Criteria in Technology Park 
From the survey, it was identify that, in general the technology park has all the evaluation 
criteria. However, the ranks of these criteria on the incubating companies are different. 
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Figure 15.5 The Existing Evaluation Criteria 
 
It is found that the highest criterion is clustering. The overall mean score of this criterion 
is 6.1 or 61 percent actual rate. It can be considered as in high category. Besides, the 
other criteria are in moderate category. Those are graphical proximity (55.9% actual 
rate), public image (54.5% actual rate), sharing resources (48.9% actual rate), networking 
(51.4% actual rate), funding support (50% actual rate), consulting services (46.4% actual 
rate), pooling resources (45% actual rate) and cost subsidies (45.7% actual rate). 
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5.4.2.1 Pooling Resources 
To know the impact of pooling resources on the companies, respondents were asked to 
what extent the technology park supports their firms by organizing staff training and 
development, marketing events and exhibition.  
.  
Figure 15.6 Mean score for each criterion 
 
Based on the analysis it is found that the most influencing factor is staff training and 
development with 50.9 percent actual rate. This shows that organizing staff training and 
development give moderate impact on the incubating companies. While organizing 
marketing events and exhibition can be categorized as low with 45 percent and 44.1 
percent actual rate. 
5.4.2.2 Consulting Services  
From the survey on the companies in KHTP, it is found that the highest practice that gave 
impact is consulting services to assist the companies in running business with 48.4 





Figure 15.7 Mean score of consulting services 
 
5.4.2.3 Cost Subsidies 
In this study, this criterion is measured based on three items those are; rental subsidies for 
start-up firms, subsidies on telecommunication (network access) and subsidies related to 
cost reduction (lower cost production). Figure 5.8 represents the mean score of the three 
subsidies type. It shows the highest impact is from rental subsidies with 50 percent actual 
rate. All the items can be categorized as moderate. 
 




5.4.2.4 Funding Support 
From the survey it is found that all the three indicators are in moderate category with 
51.6; 52.5 and 4.59 percent actual rates. The mean scores for the indicators of funding 
support are illustrated in Figure 5.9. 
 
Figure 15.9 Mean score of funding support 
 
5.4.2.5 Sharing resources 
Based on the mean score it is identified that providing administrative (e.g. meeting room, 
library, and reception area) support has the highest impact for the companies with mean 
score of 5.19 or actual 51.9 percent. All the factors can be categorizes as moderate 
(Figure 5.10). 
 
Figure 15.10 Mean score of sharing resources 
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5.4.2.6 Creating good public image 
In order to observe to what extent is the impact of the criterion on the tenants, the 
respondent were asked to rate to what extent the cooperation with government, research 
institutions and universities assist them in creating good public image. The result is 
shown in Figure 5.11. Based on the mean scores, it is found that the impacts of the three 
factors can be classified as moderate. 
 
Figure 15.11 Mean score of creating good public image 
 
5.4.2.7 Creating networking 
To know the impact this criterion on the industrial tenants, the respondent were asked to 
rate to what extent does the technology park assist them in creating networks with clients, 
suppliers, subcontractors and firms in the incubation. Besides, they also were asked the 
influence of the technology park role has played in knowledge sharing and dissemination. 
It is found that the highest score is in creating networks with suppliers and creating 
networks with clients. With mean score 5.44 or 54.4 percent in actual rate it can be 





Figure 15.12 Mean score of creating networking 
 
5.4.2.8 Clustering 
The impact of clustering on industrial tenants is measured in terms of development of a 
pool of skilled labour, access externalities from logistics arrangement and access 
externalities from supporting network (e.g. complementary industry). Figure 5.13 
provides the mean score for each item. It was identified that two of factors can be 
categorize as good. It was found that the ability to access externalities from logistics 
arrangement obtained the highest mean score with 6.38 or 63.8 percent actual rate. 
 
Figure 15.13 Mean score of clustering 
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5.4.2.9 Geographical proximity 
Three items used to measure the influence of this criterion on the companies are the 
ability to access to market, research centre and universities. It is found that all the three 
factors can be classified as moderate. The highest factor is access to universities followed 
by access to market and research centre (Figure 5.14). 
 
Figure 15.14 Mean score of geographical proximity 
 
5.3 The Technology Park Evaluation Criteria by Demography 
In order to examine the impacts of the technology park on industrial tenant based of the 
size of companies, cross-tabulation analysis was utilized. Cross-tabulation allows us to 
examine frequencies of observations that belong to specific categories on more than one 
variable. A cross-tabulation displays the joint frequencies and relative frequencies of two 
categorical (nominal or ordinal) variables. Since the scales used in the questionnaire are 
interval, the measurement scales were first recoded into a particular number of distinct 
ranges as shown in Table 5.3. An example of cross-tabulation of the evaluation criteria 
and size of the companies are shown in Table 5.5. The cross tabulation for each 
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evaluation criteria and size of the companies in term of number of employees and 
turnover are provided in Appendix A. 
 
In dealing with data samples with tied ranks a non-parametric procedure Kendall's Rank 
Correlation was utilized (Abdi, 2007). The Kendall tau correlation coefficient is 
considered to be equivalent to the Spearman rank correlation coefficient. While 
Spearman rank correlation coefficient is like the Pearson correlation coefficient but 
computed from ranks, the Kendall tau correlation rather represents a probability 
(Bolboaca & Jantschi, 2006). This procedure relies on the ordering, or ranking of data 
that are comprised of pairs of measurements, rather than relying on the original data 
measurements. Although ranking data involves a loss of information, it does have some 
distinct advantages, notably its robustness (extreme values have a relatively small impact 
on the results, whereas they have a large impact in product moment correlation), and its 
lack of dependence on the form of the underlying data distribution (i.e. its non-parametric 
form).  
 
The value of Kendall tau correlation coefficient lies between -1 and 1. Increasing values 
imply increasing agreement between the rankings and if the value of correlation 
coefficient equal to 0, the ranking are independent (Bolboaca & Jantschi, 2006). 
Statistical significance of the Kendall tau correlation coefficient is testes by the Z test at a 




Table 5.5 represented an example of cross-tabulation analysis. From this table it was 
found that companies with less than 100 employees rank this criterion as very high, high 
and moderate while companies with more than 100 employees rank public image as 
moderate, low and very low. The differences between the distribution of frequencies of 
the companies in terms of number of employees and level of public image reflect the 
relationship between the cross-tabulated variables. Base on Kendall tau-b analysis this 
relationship is significant with correlation coefficient -0.460 (Table 5.5). This indicated 
that the rate of this criterion decreases with the increase of the size of companies. The 
results of correlation between each evaluation criteria and the size of companies in terms 
of number of employees were summarized in Table 5.5. 
Table 15.5 Public Image * Number of Employees Cross-tabulation 
 
Number of employees 
Total 
Less than 





Very Low Count 0 0 0 0 1 1 
% within Public Image .0% .0% .0% .0% 100.0% 100.0% 
% within Number of 
employees 
.0% .0% .0% .0% 14.3% 3.1% 
Low Count 0 0 1 0 2 3 
% within Public Image .0% .0% 33.3% .0% 66.7% 100.0% 
% within Number of 
employees 
.0% .0% 16.7% .0% 28.6% 9.4% 
Moderate Count 6 0 5 4 4 19 
% within Public Image 31.6% .0% 26.3% 21.1% 21.1% 100.0% 
% within Number of 
employees 
60.0% .0% 83.3% 100.0% 57.1% 59.4% 
High Count 4 3 0 0 0 7 
% within Public Image 57.1% 42.9% .0% .0% .0% 100.0% 
% within Number of 
employees 
40.0% 60.0% .0% .0% .0% 21.9% 
Very High Count 0 2 0 0 0 2 
% within Public Image .0% 100.0% .0% .0% .0% 100.0% 
% within Number of 
employees 
.0% 40.0% .0% .0% .0% 6.3% 
Total Count 10 5 6 4 7 32 
% within Public Image 31.3% 15.6% 18.8% 12.5% 21.9% 100.0% 
% within Number of 
employees 




In terms of number of employees, it is found that four of the evaluation criteria have 
significant correlation with the size of the companies. Those criteria are cost subsidies, 
sharing resources, public image and networking. However, in terms of turnover only two 
of the nine criteria have significant correlation. The correlation between the evaluation 
criteria and the size of companies is provided in Table 5.6. 
Table 15.6 Kendall Rank Correlation between Technology Park Evaluation Criteria and 
Number of Employees 
Criteria  







Pooling Resources -.281 .144 -1.936 .053 
Consulting Services -.449 .142 -2.749 .006 
Cost subsidies -.547* .132 -3.777 .000 
Funding support -.363 .128 -2.675 .007 
Sharing Resources -.432* .119 -3.237 .001 
Public Image -.460* .096 -4.095 .000 
Networking -.477* .096 -4.003 .000 
Clustering -.028 .175 -.161 .872 
Geographic Proximity -.003 .154 -.021 .983 
a. Not assuming the null hypothesis 
b. Using the asymptotic standard error assuming the null hypothesis 
c. Based on normal approximation 
 
Table 15.7 Kendall Rank Correlation between Technology Park Evaluation Criteria and 
Turnover 
Criteria  







Pooling Resources -.165 .156 -1.052 .293 
Consulting Services -.323 .151 -1.974 .048 
Cost subsidies -.401 .143 -2.664 .008 
Funding support -.247 .162 -1.495 .135 
Sharing Resources -.250 .113 -2.089 .037 
Public Image -.448* .116 -3.483 .000 
Networking -.408* .108 -3.252 .001 
Clustering .009 .169 .051 .959 
Geographic 
Proximity 
-.125 .144 -.857 .515 
a. Not assuming the null hypothesis 
b. Using the asymptotic standard error assuming the null hypothesis 
c. Based on normal approximation 
78 
 
5.5 The Correlation among the Evaluation Criteria 
The correlation among the evaluation criteria were explored by using the Pearson’s 
correlation matrix. The correlation coefficients indicate the strength of association 
between two variables and the direction of that association (Zikmund, 2007). The 
correlation is +1.0 in the case of a perfect positive correlation or an increasing linear 
relationship, -1.0 in the case of a decreasing linear relationship or a perfect negative 
correlation. The closer the coefficient is to either -1.0 or +1.0, the stronger the correlation 
between the variables. In addition, some value in between in all other cases indicates the 
degree of linear dependence between the variables (Coakes et al., 2006; Hair et al. 
(2007). In order to interpret the values between 0 (no relationship) and 1 (perfect 
relationship), Cohen’s (1988) suggested that when r = ±0.1 to ±0.29, the relationship is 
said to be small, when r = ±0.30 to ±0.49, the strength is medium while, when r is ±0.50 
and above, the strength is large.  
 
Result in Table 5.8 shows that the correlation coefficients for the variable under 
investigation ranged from 0.11 to 0.864. It was found that the evaluation criteria have at 
least two significant relationships with other criteria. Public Image Criterion was found to 
have significant correlation with all other evaluation criteria. The result of correlation 
shows that the highest value is on the relationship between Public Image and Networking 








Table 15.8 Pearson Correlation Coefficients of the Evaluation Criteria 
  PR CS C F SR PI N CL GP 












 .172 .011 
Sig. (2-tailed)  .000 .000 .000 .000 .038 .006 .346 .953 












 .179 .032 
Sig. (2-tailed) .000  .000 .004 .000 .003 .000 .327 .861 












 .158 .100 
Sig. (2-tailed) .000 .000  .000 .001 .007 .001 .389 .585 















Sig. (2-tailed) .000 .004 .000  .000 .002 .002 .039 .360 












 .055 .252 
Sig. (2-tailed) .000 .000 .001 .000  .000 .000 .766 .164 

















Sig. (2-tailed) .038 .003 .007 .002 .000  .000 .002 .001 















Sig. (2-tailed) .006 .000 .001 .002 .000 .000  .011 .158 









Sig. (2-tailed) .346 .327 .389 .039 .766 .002 .011  .006 





Sig. (2-tailed) .953 .861 .585 .360 .164 .001 .158 .006  
** Correlation is significant at the 0.01 level (2-tailed).       





18 CHAPTER SIX 
DISCUSSION AND CONCLUSION 
6. Introduction 
This study aims to provide a detailed picture of the impact of technology parks on 
business development. The main focus of this study is to explore the role of Technology 
Park in assisting industrial firm operating in the technology park incubation area. As 
such, the information of the role and its impact to the tenants has been gauged through 
dual lenses namely from the perspective of Kulim Hi-Tech administrator and the 
companies in the park. In the previous chapter, Chapter four highlighted the qualitative 
findings by interviewing the administrator. Meanwhile, Chapter five presented the 
findings from survey conducted among the industrial companies. Hence, this final 
chapter discusses further on the findings, the findings’ implication, limitation of the study 
and direction for future research.  
6.1 Implication of the study: from the perspective of administrator 
KHTP has become one of the highly favourable locations to multinational companies. Since its 
existence in 1996, KHTP has made remarkable progress and strengthened up its role as the 
catalyst to foster the growth of northern industrial companies. One of the primary aims of the 
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Kulim Hi-Tech Park is to propel the country towards realizing the goals of the Vision 
2020, for Malaysia to be a fully industrialized nation by 2020. The park is envisioned by 
the administrator (Kulim Technology Park Corporation – KTPC) to be the ‘Science City 
of The Future’, an integrated science park targeting technology-related industries 
primarily in the fields of advanced electronics, mechanical electronics, 
telecommunications, semiconductors, optoelectronics, biotechnology, advanced 
materials, research and development and emerging technologies. The KHTP role in terms 
of “industrial clustering” can be regarded to be the cornerstone of rapid industrial 
development in northern part of Malaysia. This can be proved through the increased 
numbers of tenants from time to time. However, if compared to other technology parks in 
other developing countries examples Taiwan, China etc., KHTP has played limited role 
namely in providing the incubation services.. Generally, the incubation services in most 
technology parks aim to assist entrepreneurs with enterprise start-ups and development. 
Incubators typically seek to provide workspace, often on preferential and flexible terms, 
for a specific industry or type of firm, while concentrating spatially the supply of utilities, 
services, facilities and equipment. KHTP has different role in the incubation program as 
regards to the selection criteria for high technology and established tenant firms, as well 
as the quality and type of accommodation, and the structure of management. 
 
It can be surmised from the interviews and other secondary data that the fundamental 
roles of the KHTP are to provide both a strategic location and an environment that 
supports innovation and technological growth namely in the northern region. Strategic 
business and support services that the KHTP provide include:  
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i. Special incentives offered to the High technology companies. For example, 
total exemption from the corporate tax at statutory income for five years, 
investment tax allowance of 60% on qualifying capital expenditure for five 
years and flexible employment of foreign scientists or skilled personnel 
ii. Special incentives for the R&D companies. For example, eligible for an 
income tax allowance of 100% on the qualifying capital expenditure incurred 
within 10 years. For those companies who have their in-house research, will 
get pioneer status with a tax exemption of 100% of the statutory income for 
five years. 
iii. Duty-free import of multimedia equipment etc. 
These support services are presently been perceived as the contributing factors to attract 
multinational companies to be in KHTP. The main criteria driving the decision to 
establish company in KHTP are the low cost of doing business with high technology 
facilities, the availability and readiness of human resources, a well-developed and reliable 
transportation system, proximity to key transportation facilities (e.g. airports, seaports, 
rail, etc.), a stable political environment, effectiveness and efficiency of the government 
delivery systems, business-friendly policies as well as favourable tax incentives (Site 
Selection, 2010).  
 
Being located at the high-tech park provides the companies with proximity to a good pool 
of readily available skilled and semi-skilled human resources for their operations. This 
really means that the work force around this location is accustomed to working in, as well 




Nevertheless, besides the positive externalities to the territory in which the park is 
located, there are obstacles faced by KHTP. KHTP is purposely set up far from the urban 
area to accommodate the technology park with sufficient area to expand and to offer 
investors a location hotbed for long-term investment. In order to build the development of 
interland, the administrator of Kulim Hi-Tech Park had no choice but to bring the 
technologies and industries by targeting market in mature companies. Apparently, the 
knowledge and skilled workers are highly critical to the success of incubator and 
innovation programs in the KHTP. However, located far from urban area, it is a great 
challenge to the administrator to attract the knowledge and skilled workers.  
 
After seventeen years of its establishment, KHTP is moving forward to be one of the best 
high-tech parks in the region. More participation has been generated in leadership 
networks; strategic alliances and MoUs particularly with the education institutes. Within 
the KHTP, few higher education institutes branches have been set up namely Universiti 
Kuala Lumpur, Universiti Malaysia Perlis (UniMap) and Politeknik Tuanku Sultanah 
Bahiyah. There are also university and industrial collaboration in terms of research and 
development examples with University Sains Malaysia (USM), UniMAP and University 
Utara Malaysia (UUM). The linkage with the education institutes is expected to 
encourage more strategic linkages with the private sectors and potential employers. 
Nevertheless, it can be seen that the impact has not been as successful as expected. The 
linkages have not been sufficiently strong (Jusoh, 2006). This has reflected from the level 
of technology transfer which could be considered by the administrator still low. Hence, 
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there will be possible mismatched between the technologies that are generated by the 
R&D community and what the industries need.  
 
The “Strategigram” obviously demonstrates that KHTP has a very unique strategic 
profile combination. The efforts proved to be significant in enhancing KHTP’s role as the 
catalyst that drives the start-up of newly established high-tech firms. To ensure the 
competitiveness, KHTP needs to further improve and intensive investment needed to 
enhance its role as a success technology park. 
6.2 Implication of the study: from the perspective of the tenants 
In general KHTP has all the evaluation criteria. It appears that the services provided by 
the technology park are able to contribute to business development of the incubating 
companies. However, the results presented indicate that the impacts of technology park 
services in terms of the evaluation criteria are different. Among the criteria that obtain 
high score are clustering and geographic proximity. Apparently the being located at 
KHTP provides the tenants the advantage of obtaining services and supplies from well-
established companies in this area. KHTP is well-connected, in terms of its road network 
as there is an expressway that provides easy access between KHTP to the North 
Butterworth Container Terminal (NBCT) seaport, North-South Expressway and to the 
Penang International Airport on the Penang Island, via the Penang Bridge. Being located 
at the high-tech park provides the companies with proximity to a good pool of readily 
available skilled and semi-skilled human resources for their operations. This really means 
85 
 
that the work force around this location is accustomed to working in, as well as having 
sufficient knowledge and skills in, the technology industry.  
 
On the other hand, in terms of pooling resources, funding supports and cost subsidies the 
technology park services have low impact on the tenant. This results obtained might be 
because of the services provided are depending on the size of the companies. Although 
one of the main criteria driving the decision to establish company in KHTP is the low 
cost of doing business with high technology facilities, certain services only available for 
companies with certain criteria. 
 
Kulim High-Technology Park (KHTP) developed to incorporate the most desirable 
characteristics of comprehensive and complete high-tech park. It is moving forward to be 
one of the best high-tech parks in the region. Nevertheless, to offer more value added to 
the tenant companies and to the nation as a whole, KHTP should always monitor its 
position and clearly understand the direction. Appropriate strategies and mechanism 
needed to overcome the obstacles faced. A continuous program for assessment of the 
dimensions of KHTP could be very important in order to identify the reasons and their 
challenges faced within the technology parks that lead to increase the competitive 
capabilities. It can be concluded that there are still more room to improve in ensuring the 
competitiveness of the technology park. 
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6.3 Limitations of the study 
The findings of the study however are limited to several constraints encountered in the 
process of data collection. The low respond rate has resulted into a small sample size, 
thus provided some effects in the results. Hence, the findings of the study have to be 
taken with caution due to this limitation. The small sample size also warns that the 
findings may not likely be generalized to the other technology parks in the country. 
6.4 Direction of the future research 
This study is interesting and has various potential to be further explored. This study could 
be extended to other technology parks in the whole country. The construct of technology 
parks role and performance could be extended to cover more issues that might be related 
to the current practice in the industry. In addition, comparison can be done between 
Malaysian Technology Parks with other technology parks in the developed countries. 
This also helps for Malaysian Technology Parks to formulate a kind of benchmark 
practices among the parks administrators.  
6.5 Conclusion  
Kulim High-Technology Park (KHTP) developed to incorporate the most desirable 
characteristics of comprehensive and complete high-tech park. It is moving forward to be 
one of the best high-tech parks in the region. Nevertheless, to offer more value added to 
the tenant companies and to the nation as a whole, KHTP should always monitor its 
position and clearly understand the direction. Appropriate strategies and mechanism are 
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needed to overcome the obstacles faced. A continuous program for assessment of the 
dimensions of KHTP could be very important in order to identify the reasons and their 
challenges faced within the technology parks that lead to increase the competitive 
capabilities. It can be concluded that there is still more room to improve in ensuring the 
competitiveness of the technology park.  
 
KHTP has increasingly being recognized by multinational corporations (MNCs) 
including those from Japan, the United States, Germany, Singapore and West Asia. Due 
to its competitiveness, it is not surprising that KHTP will be the forefront of Malaysia’s 
drive to become a globally-recognized centre of technological excellence. Kulim High 
Technology Park (KHTP) developed to incorporate the most desirable characteristics of 
comprehensive and complete high-tech park. It is moving forward to be one of the best 
high-tech parks in the region. Nevertheless, to offer more value added services to the 
tenant companies and to the nation as a whole, KHTP should always monitor its position 
and clearly understand the direction. Appropriate strategies and mechanism are needed to 
overcome the obstacles faced. A continuous program for assessment of the dimensions of 
KHTP could be very important in order to identify the reasons and their challenges faced 
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Introduction to the Survey 
 
We would like to extent this research invitation to your organization and would be 
very grateful if you be willing to participate in this research project.  
 
This questionnaire aims to collect information on technology park services from 
companies in the technology park.  
 
The survey is completely anonymous. All individual data will be kept strictly confidential 
and will not be reported back to your company.  
 
Questionnaires will only the survey co-ordinator. If you have any queries, please don’t 
hesitate to contact us (Assoc Prof. Dr. Shahimi Mokhtar, tel: +604-9285093; e-mail: 
shahimi@uum.edu.my or Dr. Norlena Hasnan, tel; +604-9282545/6859).  
 
Please do not leave any blank answer. In cases where data is not available, please write N.A.  
 A good response rate is critical to the success of the research, so your time and effort are 
highly appreciated.  
 
Thank you for your assistance and support. 
The following survey will take approximately 15 minutes to complete. It is divided into 3 
sections asking you questions on: 
 
Section 1: Background details of the firm. 
Section 2: Structural elements provided by the technology park e.g. infrastructure 
and supporting facilities. 
Section 3: The impact of the Structural elements provided by the technology park 





SECTION 1– DEMOGRAPHY 
Respondent’s position within the organisation: 
Number of years or experiences in your current job function 
 
 Less than 5 years   Between 5 to 10 years   More than 10 years 
Company’s Profiles: 
 
Type of organisation: 
 
  Multinational             Joint-venture (JV)               Local 
Field of Industry: 
 Advanced electronics 
 
 Medical and scientific instruments 
 Advanced materials  Mechanical electronics 
 Alternative energy resources  Microelectronics  
 Biology  Photo-electronics 
 Bio-medicine  Telecommunications 
 Biotechnology  Semiconductors 
 Optical and electro-optical application  Nanotechnology 
 Optoelectronics  Wafer Fabrication  
 Cultural preservation of heritage technology  Environmental science 
 Contract and R&D services  Range of knowledge showed on the network        
   (database, web-site, etc) 
Others (please specify): ___________________________ 
 
 
Number of Employees 
 
            Less than 50      50 – 100     101 – 300     301 – 500      More than 500 
Turnover (RM Millions) 
 
            Less than 10  10 – 30       31 – 100       101 – 200      More than 200 
How long has the organisation been in the technology park? 
 
            Less than 5 years         5 – 10 year         11 – 20 years      More than 20 years 
96 
 
SECTION 2 - THE TECHNOLOGY PARKS SERVICES    
Please rate at the level of the following services appropriate to the scale provided 
To what extent the technology park support your firms 
by the following practices:- 
Low                                High  
 
N/A 
1 Organize staff training and development  
0%                          50%                        100% 
 
2 Organize marketing events   
0%                          50%                        100% 
 
3 Organize exhibitions   
0%                          50%                        100% 
 
4 Provide consulting services to assist this firm with 
legal provision 
 
0%                          50%                        100% 
 
5 Provide consulting services to assist this firm in 
accounting  
 
0%                          50%                        100% 
 
6 Provide consulting services to assist this firm in 
running business 
 
0%                          50%                        100% 
 
7 Provide technical advices at low cost (or free-of-
charge) 
 
0%                          50%                        100% 
 
8 Offers rental subsidies for start-up firms  
0%                          50%                        100% 
 
9 Provide subsidies on telecommunication (network 
access) 
 
0%                          50%                        100% 
 
10 Provide other subsidies related to cost reduction 
(lower cost production) 
 
0%                          50%                        100% 
 
11 Assists the firm to access banking facilities  
0%                          50%                        100% 
 
12 Assists the firm to access the venture capital (VC) 
funding  
 
0%                          50%                        100% 
 
13 Assists the firm to access other external funding 
sources. 
 
0%                          50%                        100% 
 
14 Assists the firm with the ability to share laboratory 
facilities 
 
0%                          50%                        100% 
 
15 Assists the firm by providing 




0%                          50%                        100% 
 




0%                          50%                        100% 
 
17 Assists the firm with the ability to share 




0%                          50%                        100% 
 
18  Assists the firm in creating good image through 
the cooperation with universities  
 
0%                          50%                        100% 
 
19 Assists the firm in creating good image through 








20 Assists the firm in creating good image through 
the cooperation with the government 
 
0%                          50%                        100% 
 
21 Assists the firm in creating networks with the 
clients 
 
0%                          50%                        100% 
 
22 Assists the firm in creating networks with 
suppliers 
 
0%                          50%                        100% 
 
23 Assists the firm in creating networks with 
subcontractors 
 
0%                          50%                        100% 
 
24 Assists the firm in creating partnership 




0%                          50%                        100% 
 
25 Assists the firm in knowledge sharing  
0%                          50%                        100% 
 
26 Assists the firm in knowledge dissemination 
 
 
0%                          50%                        100% 
 
 
To what extent setting up your firm in the technology 




Low                               High  
 
 
27 Development of a pool of skilled labors  
0%                          50%                        100% 
 
28 Access externalities from logistics arrangement  
0%                          50%                        100% 
 
29 Access externalities from supporting network (e.g. 
complementary industry) 
 
0%                          50%                        100% 
 
30  Access the market  
0%                          50%                        100% 
 
31 Access the research Centre (Sirim, MIMOS etc.)  
0%                          50%                        100% 
 
32 Access the universities  










END OF SURVEY 




B. Crosstabs between Technology Park Evaluation Criteria and Size of the companies 







Number of employees 
Total 
Less 





Very Low Count 1 0 0 0 2 3 
% within Pooling Resource 33.3% .0% .0% .0% 66.7% 100.0% 
% within Number of employees 10.0% .0% .0% .0% 28.6% 9.4% 
Low Count 0 2 1 1 3 7 
% within Pooling Resource .0% 28.6% 14.3% 14.3% 42.9% 100.0% 
% within Number of employees .0% 40.0% 16.7% 25.0% 42.9% 21.9% 
Moderate Count 8 2 4 2 2 18 
% within Pooling Resource 44.4% 11.1% 22.2% 11.1% 11.1% 100.0% 
% within Number of employees 80.0% 40.0% 66.7% 50.0% 28.6% 56.3% 
High Count 1 1 1 1 0 4 
% within Pooling Resource 25.0% 25.0% 25.0% 25.0% .0% 100.0% 
% within Number of employees 10.0% 20.0% 16.7% 25.0% .0% 12.5% 
Total Count 10 5 6 4 7 32 
% within Pooling Resource 31.3% 15.6% 18.8% 12.5% 21.9% 100.0% 

















Number of employees 
Total 
Less 





Very Low Count 1 0 0 0 2 3 
% within Consulting Services 33.3% .0% .0% .0% 66.7% 100.0% 
% within Number of employees 10.0% .0% .0% .0% 28.6% 9.4% 
Low Count 0 0 1 0 3 4 
% within Consulting Services .0% .0% 25.0% .0% 75.0% 100.0% 
% within Number of employees .0% .0% 16.7% .0% 42.9% 12.5% 
Moderate Count 7 5 5 4 2 23 
% within Consulting Services 30.4% 21.7% 21.7% 17.4% 8.7% 100.0% 
% within Number of employees 70.0% 100.0% 83.3% 100.0% 28.6% 71.9% 
High Count 2 0 0 0 0 2 
% within Consulting Services 100.0% .0% .0% .0% .0% 100.0% 
% within Number of employees 20.0% .0% .0% .0% .0% 6.3% 
Total Count 10 5 6 4 7 32 
% within Consulting Services 31.3% 15.6% 18.8% 12.5% 21.9% 100.0% 




















Number of employees 
Total 
Less 





Very Low Count 1 0 0 0 1 2 
% within Cost Subsidies 50.0% .0% .0% .0% 50.0% 100.0% 
% within Number of employees 10.0% .0% .0% .0% 14.3% 6.3% 
Low Count 0 0 1 1 5 7 
% within Cost Subsidies .0% .0% 14.3% 14.3% 71.4% 100.0% 
% within Number of employees .0% .0% 16.7% 25.0% 71.4% 21.9% 
Moderate Count 6 5 5 3 1 20 
% within Cost Subsidies 30.0% 25.0% 25.0% 15.0% 5.0% 100.0% 
% within Number of employees 60.0% 100.0% 83.3% 75.0% 14.3% 62.5% 
High Count 3 0 0 0 0 3 
% within Cost Subsidies 100.0% .0% .0% .0% .0% 100.0% 
% within Number of employees 30.0% .0% .0% .0% .0% 9.4% 
Total Count 10 5 6 4 7 32 
% within Cost Subsidies 31.3% 15.6% 18.8% 12.5% 21.9% 100.0% 





















Number of employees 
Total 
Less 





Very Low Count 0 0 0 0 3 3 
% within Funding Support .0% .0% .0% .0% 100.0% 100.0% 
% within Number of employees .0% .0% .0% .0% 42.9% 9.4% 
Low Count 1 1 1 0 1 4 
% within Funding Support 25.0% 25.0% 25.0% .0% 25.0% 100.0% 
% within Number of employees 10.0% 20.0% 16.7% .0% 14.3% 12.5% 
Moderate Count 6 2 4 4 3 19 
% within Funding Support 31.6% 10.5% 21.1% 21.1% 15.8% 100.0% 
% within Number of employees 60.0% 40.0% 66.7% 100.0% 42.9% 59.4% 
High Count 3 2 0 0 0 5 
% within Funding Support 60.0% 40.0% .0% .0% .0% 100.0% 
% within Number of employees 30.0% 40.0% .0% .0% .0% 15.6% 
Very High Count 0 0 1 0 0 1 
% within Funding Support .0% .0% 100.0% .0% .0% 100.0% 
% within Number of employees .0% .0% 16.7% .0% .0% 3.1% 
Total Count 10 5 6 4 7 32 
% within Funding Support 31.3% 15.6% 18.8% 12.5% 21.9% 100.0% 


















Number of employees 
Total 
Less 





Very Low Count 0 0 0 0 3 3 
% within Sharing Resources .0% .0% .0% .0% 100.0% 100.0% 
% within Number of employees .0% .0% .0% .0% 42.9% 9.4% 
Low Count 1 0 1 0 2 4 
% within Sharing Resources 25.0% .0% 25.0% .0% 50.0% 100.0% 
% within Number of employees 10.0% .0% 16.7% .0% 28.6% 12.5% 
Moderate Count 7 1 5 4 2 19 
% within Sharing Resources 36.8% 5.3% 26.3% 21.1% 10.5% 100.0% 
% within Number of employees 70.0% 20.0% 83.3% 100.0% 28.6% 59.4% 
High Count 2 3 0 0 0 5 
% within Sharing Resources 40.0% 60.0% .0% .0% .0% 100.0% 
% within Number of employees 20.0% 60.0% .0% .0% .0% 15.6% 
Very High Count 0 1 0 0 0 1 
% within Sharing Resources .0% 100.0% .0% .0% .0% 100.0% 
% within Number of employees .0% 20.0% .0% .0% .0% 3.1% 
Total Count 10 5 6 4 7 32 
% within Sharing Resources 31.3% 15.6% 18.8% 12.5% 21.9% 100.0% 


















Number of employees 
Total 
Less 





Very Low Count 0 0 0 0 1 1 
% within Public Image .0% .0% .0% .0% 100.0% 100.0% 
% within Number of employees .0% .0% .0% .0% 14.3% 3.1% 
Low Count 0 0 1 0 2 3 
% within Public Image .0% .0% 33.3% .0% 66.7% 100.0% 
% within Number of employees .0% .0% 16.7% .0% 28.6% 9.4% 
Moderate Count 6 0 5 4 4 19 
% within Public Image 31.6% .0% 26.3% 21.1% 21.1% 100.0% 
% within Number of employees 60.0% .0% 83.3% 100.0% 57.1% 59.4% 
High Count 4 3 0 0 0 7 
% within Public Image 57.1% 42.9% .0% .0% .0% 100.0% 
% within Number of employees 40.0% 60.0% .0% .0% .0% 21.9% 
Very High Count 0 2 0 0 0 2 
% within Public Image .0% 100.0% .0% .0% .0% 100.0% 
% within Number of employees .0% 40.0% .0% .0% .0% 6.3% 
Total Count 10 5 6 4 7 32 
% within Public Image 31.3% 15.6% 18.8% 12.5% 21.9% 100.0% 


















Number of employees 
Total 
Less 
than 50 50-100 101-300 301-500 
More than 
500 
Networking Very Low Count 0 0 0 0 1 1 
% within Networking .0% .0% .0% .0% 100.0% 100.0% 
% within Number of employees .0% .0% .0% .0% 14.3% 3.1% 
Low Count 0 0 1 0 3 4 
% within Networking .0% .0% 25.0% .0% 75.0% 100.0% 
% within Number of employees .0% .0% 16.7% .0% 42.9% 12.5% 
Moderate Count 7 1 5 4 3 20 
% within Networking 35.0% 5.0% 25.0% 20.0% 15.0% 100.0% 
% within Number of employees 70.0% 20.0% 83.3% 100.0% 42.9% 62.5% 
High Count 3 3 0 0 0 6 
% within Networking 50.0% 50.0% .0% .0% .0% 100.0% 
% within Number of employees 30.0% 60.0% .0% .0% .0% 18.8% 
Very High Count 0 1 0 0 0 1 
% within Networking .0% 100.0% .0% .0% .0% 100.0% 
% within Number of employees .0% 20.0% .0% .0% .0% 3.1% 
Total Count 10 5 6 4 7 32 
% within Networking 31.3% 15.6% 18.8% 12.5% 21.9% 100.0% 


















Number of employees 
Total 
Less 
than 50 50-100 101-300 301-500 
More than 
500 
Clustering Very Low Count 0 0 0 0 2 2 
% within Clustering .0% .0% .0% .0% 100.0% 100.0% 
% within Number of employees .0% .0% .0% .0% 28.6% 6.3% 
Moderate Count 6 2 5 1 2 16 
% within Clustering 37.5% 12.5% 31.3% 6.3% 12.5% 100.0% 
% within Number of employees 60.0% 40.0% 83.3% 25.0% 28.6% 50.0% 
High Count 3 3 1 2 2 11 
% within Clustering 27.3% 27.3% 9.1% 18.2% 18.2% 100.0% 
% within Number of employees 30.0% 60.0% 16.7% 50.0% 28.6% 34.4% 
Very High Count 1 0 0 1 1 3 
% within Clustering 33.3% .0% .0% 33.3% 33.3% 100.0% 
% within Number of employees 10.0% .0% .0% 25.0% 14.3% 9.4% 
Total Count 10 5 6 4 7 32 
% within Clustering 31.3% 15.6% 18.8% 12.5% 21.9% 100.0% 





















Number of employees 
Total 
Less 





Low Count 0 0 1 0 1 2 
% within Geographic Proximity .0% .0% 50.0% .0% 50.0% 100.0% 
% within Number of employees .0% .0% 16.7% .0% 14.3% 6.3% 
Moderate Count 9 2 5 3 4 23 
% within Geographic Proximity 39.1% 8.7% 21.7% 13.0% 17.4% 100.0% 
% within Number of employees 90.0% 40.0% 83.3% 75.0% 57.1% 71.9% 
High Count 1 2 0 1 1 5 
% within Geographic Proximity 20.0% 40.0% .0% 20.0% 20.0% 100.0% 
% within Number of employees 10.0% 40.0% .0% 25.0% 14.3% 15.6% 
Very High Count 0 1 0 0 1 2 
% within Geographic Proximity .0% 50.0% .0% .0% 50.0% 100.0% 
% within Number of employees .0% 20.0% .0% .0% 14.3% 6.3% 
Total Count 10 5 6 4 7 32 
% within Geographic Proximity 31.3% 15.6% 18.8% 12.5% 21.9% 100.0% 























Turnover (RM Millions) 
Total 
Less than 





Very Low Count 1 0 1 0 1 3 
% within Pooling Resource 33.3% .0% 33.3% .0% 33.3% 100.0% 
% within Turnover (RM Millions) 11.1% .0% 8.3% .0% 25.0% 9.4% 
Low Count 1 0 3 1 2 7 
% within Pooling Resource 14.3% .0% 42.9% 14.3% 28.6% 100.0% 
% within Turnover (RM Millions) 11.1% .0% 25.0% 25.0% 50.0% 21.9% 
Moderate Count 6 3 6 2 1 18 
% within Pooling Resource 33.3% 16.7% 33.3% 11.1% 5.6% 100.0% 
% within Turnover (RM Millions) 66.7% 100.0% 50.0% 50.0% 25.0% 56.3% 
High Count 1 0 2 1 0 4 
% within Pooling Resource 25.0% .0% 50.0% 25.0% .0% 100.0% 
% within Turnover (RM Millions) 11.1% .0% 16.7% 25.0% .0% 12.5% 
Total Count 9 3 12 4 4 32 
% within Pooling Resource 28.1% 9.4% 37.5% 12.5% 12.5% 100.0% 





















Turnover (RM Millions) 
Total 
Less than 





Very Low Count 1 0 1 0 1 3 
% within Consulting Services 33.3% .0% 33.3% .0% 33.3% 100.0% 
% within Turnover (RM Millions) 11.1% .0% 8.3% .0% 25.0% 9.4% 
Low Count 0 0 2 1 1 4 
% within Consulting Services .0% .0% 50.0% 25.0% 25.0% 100.0% 
% within Turnover (RM Millions) .0% .0% 16.7% 25.0% 25.0% 12.5% 
Moderate Count 6 3 9 3 2 23 
% within Consulting Services 26.1% 13.0% 39.1% 13.0% 8.7% 100.0% 
% within Turnover (RM Millions) 66.7% 100.0% 75.0% 75.0% 50.0% 71.9% 
High Count 2 0 0 0 0 2 
% within Consulting Services 100.0% .0% .0% .0% .0% 100.0% 
% within Turnover (RM Millions) 22.2% .0% .0% .0% .0% 6.3% 
Total Count 9 3 12 4 4 32 
% within Consulting Services 28.1% 9.4% 37.5% 12.5% 12.5% 100.0% 





















Turnover (RM Millions) 
Total 
Less than 





Very Low Count 1 0 1 0 0 2 
% within Cost Subsidies 50.0% .0% 50.0% .0% .0% 100.0% 
% within Turnover (RM Millions) 11.1% .0% 8.3% .0% .0% 6.3% 
Low Count 0 0 3 1 3 7 
% within Cost Subsidies .0% .0% 42.9% 14.3% 42.9% 100.0% 
% within Turnover (RM Millions) .0% .0% 25.0% 25.0% 75.0% 21.9% 
Moderate Count 5 3 8 3 1 20 
% within Cost Subsidies 25.0% 15.0% 40.0% 15.0% 5.0% 100.0% 
% within Turnover (RM Millions) 55.6% 100.0% 66.7% 75.0% 25.0% 62.5% 
High Count 3 0 0 0 0 3 
% within Cost Subsidies 100.0% .0% .0% .0% .0% 100.0% 
% within Turnover (RM Millions) 33.3% .0% .0% .0% .0% 9.4% 
Total Count 9 3 12 4 4 32 
% within Cost Subsidies 28.1% 9.4% 37.5% 12.5% 12.5% 100.0% 



















Turnover (RM Millions) 
Total 
Less than 





Very Low Count 0 0 1 0 2 3 
% within Funding Support .0% .0% 33.3% .0% 66.7% 100.0% 
% within Turnover (RM Millions) .0% .0% 8.3% .0% 50.0% 9.4% 
Low Count 2 0 1 1 0 4 
% within Funding Support 50.0% .0% 25.0% 25.0% .0% 100.0% 
% within Turnover (RM Millions) 22.2% .0% 8.3% 25.0% .0% 12.5% 
Moderate Count 5 0 10 2 2 19 
% within Funding Support 26.3% .0% 52.6% 10.5% 10.5% 100.0% 
% within Turnover (RM Millions) 55.6% .0% 83.3% 50.0% 50.0% 59.4% 
High Count 2 3 0 0 0 5 
% within Funding Support 40.0% 60.0% .0% .0% .0% 100.0% 
% within Turnover (RM Millions) 22.2% 100.0% .0% .0% .0% 15.6% 
Very High Count 0 0 0 1 0 1 
% within Funding Support .0% .0% .0% 100.0% .0% 100.0% 
% within Turnover (RM Millions) .0% .0% .0% 25.0% .0% 3.1% 
Total Count 9 3 12 4 4 32 
% within Funding Support 28.1% 9.4% 37.5% 12.5% 12.5% 100.0% 


















Turnover (RM Millions) 
Total 
Less than 







Very Low Count 0 0 2 0 1 3 
% within Sharing Resources .0% .0% 66.7% .0% 33.3% 100.0% 
% within Turnover (RM Millions) .0% .0% 16.7% .0% 25.0% 9.4% 
Low Count 1 0 1 1 1 4 
% within Sharing Resources 25.0% .0% 25.0% 25.0% 25.0% 100.0% 
% within Turnover (RM Millions) 11.1% .0% 8.3% 25.0% 25.0% 12.5% 
Moderate Count 7 0 7 3 2 19 
% within Sharing Resources 36.8% .0% 36.8% 15.8% 10.5% 100.0% 
% within Turnover (RM Millions) 77.8% .0% 58.3% 75.0% 50.0% 59.4% 
High Count 1 3 1 0 0 5 
% within Sharing Resources 20.0% 60.0% 20.0% .0% .0% 100.0% 
% within Turnover (RM Millions) 11.1% 100.0% 8.3% .0% .0% 15.6% 
Very High Count 0 0 1 0 0 1 
% within Sharing Resources .0% .0% 100.0% .0% .0% 100.0% 
% within Turnover (RM Millions) .0% .0% 8.3% .0% .0% 3.1% 
Total Count 9 3 12 4 4 32 
% within Sharing Resources 28.1% 9.4% 37.5% 12.5% 12.5% 100.0% 


















Turnover (RM Millions) 
Total 
Less than 
10 10-30 31-100 101-200 
more than 
200 
Public Image Very Low Count 0 0 0 0 1 1 
% within Public Image .0% .0% .0% .0% 100.0% 100.0% 
% within Turnover (RM Millions) .0% .0% .0% .0% 25.0% 3.1% 
Low Count 0 0 1 1 1 3 
% within Public Image .0% .0% 33.3% 33.3% 33.3% 100.0% 
% within Turnover (RM Millions) .0% .0% 8.3% 25.0% 25.0% 9.4% 
Moderate Count 5 0 9 3 2 19 
% within Public Image 26.3% .0% 47.4% 15.8% 10.5% 100.0% 
% within Turnover (RM Millions) 55.6% .0% 75.0% 75.0% 50.0% 59.4% 
High Count 4 3 0 0 0 7 
% within Public Image 57.1% 42.9% .0% .0% .0% 100.0% 
% within Turnover (RM Millions) 44.4% 100.0% .0% .0% .0% 21.9% 
Very High Count 0 0 2 0 0 2 
% within Public Image .0% .0% 100.0% .0% .0% 100.0% 
% within Turnover (RM Millions) .0% .0% 16.7% .0% .0% 6.3% 
Total Count 9 3 12 4 4 32 
% within Public Image 28.1% 9.4% 37.5% 12.5% 12.5% 100.0% 



















Turnover (RM Millions) 
Total 
Less than 
10 10-30 31-100 101-200 
more than 
200 
Networking Very Low Count 0 0 0 0 1 1 
% within Networking .0% .0% .0% .0% 100.0% 100.0% 
% within Turnover (RM Millions) .0% .0% .0% .0% 25.0% 3.1% 
Low Count 0 0 2 1 1 4 
% within Networking .0% .0% 50.0% 25.0% 25.0% 100.0% 
% within Turnover (RM Millions) .0% .0% 16.7% 25.0% 25.0% 12.5% 
Moderate Count 6 1 8 3 2 20 
% within Networking 30.0% 5.0% 40.0% 15.0% 10.0% 100.0% 
% within Turnover (RM Millions) 66.7% 33.3% 66.7% 75.0% 50.0% 62.5% 
High Count 3 2 1 0 0 6 
% within Networking 50.0% 33.3% 16.7% .0% .0% 100.0% 
% within Turnover (RM Millions) 33.3% 66.7% 8.3% .0% .0% 18.8% 
Very High Count 0 0 1 0 0 1 
% within Networking .0% .0% 100.0% .0% .0% 100.0% 
% within Turnover (RM Millions) .0% .0% 8.3% .0% .0% 3.1% 
Total Count 9 3 12 4 4 32 
% within Networking 28.1% 9.4% 37.5% 12.5% 12.5% 100.0% 


















Turnover (RM Millions) 
Total Less than 10 10-30 31-100 101-200 
more than 
200 
Clustering Very Low Count 0 0 0 0 2 2 
% within Clustering .0% .0% .0% .0% 100.0% 100.0% 
% within Turnover (RM Millions) .0% .0% .0% .0% 50.0% 6.3% 
Moderate Count 6 1 7 2 0 16 
% within Clustering 37.5% 6.3% 43.8% 12.5% .0% 100.0% 
% within Turnover (RM Millions) 66.7% 33.3% 58.3% 50.0% .0% 50.0% 
High Count 3 2 3 1 2 11 
% within Clustering 27.3% 18.2% 27.3% 9.1% 18.2% 100.0% 
% within Turnover (RM Millions) 33.3% 66.7% 25.0% 25.0% 50.0% 34.4% 
Very High Count 0 0 2 1 0 3 
% within Clustering .0% .0% 66.7% 33.3% .0% 100.0% 
% within Turnover (RM Millions) .0% .0% 16.7% 25.0% .0% 9.4% 
Total Count 9 3 12 4 4 32 
% within Clustering 28.1% 9.4% 37.5% 12.5% 12.5% 100.0% 




















Turnover (RM Millions) 





Low Count 0 0 1 0 1 2 
% within Geographic Proximity .0% .0% 50.0% .0% 50.0% 100.0% 
% within Turnover (RM Millions) .0% .0% 8.3% .0% 25.0% 6.3% 
Moderate Count 7 2 8 4 2 23 
% within Geographic Proximity 30.4% 8.7% 34.8% 17.4% 8.7% 100.0% 
% within Turnover (RM Millions) 77.8% 66.7% 66.7% 100.0% 50.0% 71.9% 
High Count 2 1 1 0 1 5 
% within Geographic Proximity 40.0% 20.0% 20.0% .0% 20.0% 100.0% 
% within Turnover (RM Millions) 22.2% 33.3% 8.3% .0% 25.0% 15.6% 
Very High Count 0 0 2 0 0 2 
% within Geographic Proximity .0% .0% 100.0% .0% .0% 100.0% 
% within Turnover (RM Millions) .0% .0% 16.7% .0% .0% 6.3% 
Total Count 9 3 12 4 4 32 
% within Geographic Proximity 28.1% 9.4% 37.5% 12.5% 12.5% 100.0% 
% within Turnover (RM Millions) 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 
 
 
